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KOEHRING  MODEL  304  LIFTING  CRANE 


GENERAL  DESCRIPTION 

The  Koehrlng  Model  304  Lifting  Crane  maybe  operated  with  a  single 
line,  two  part  line  or  three  part  line  of  hoisting  cable.  (For  the 
reeving  of  cable  to  meet  these  three  classifications  see  pages 
81  and  82.)  Lifting  Crane  capacities  as  shown  on  pnge  28  are 
based  on  normal  line  speeds  and  line  pulls  for  average  Lifting 
Crane  work.  For  loads  between  18,000  lbs .  and  12,000  lbs.,  a  three 
pert  line  should  be  used-  For  loads  between  12,000  lbs.  and 
6,000  lbs.,  a  two  part  line  should  be  used .  For  loads  of  6,000  lbs. 
and  under,  use  a  single  part  line.  A  three  part  line  reduces  hoist 
speed  and  line  load  two-thirds  -  a  two  part  line,  one  half. 
Loads  on  hoist  drum,  hoist  clutch  and  hoist  brake  are  reduced 
proportionately.  In  computing  lifting  capacities,  the  weight  of 
the  hook  block  (250  lbs.)  must  be  edded  to  the  load.  Koehrlng 
Crsnes  are  so  designed  that  loads  may  be  lowered  agelnst  the 
gears  to  assist  in  careful  handling  of  loads.  This  is  accomplish- 
ed by  disengaging  the  engine  clutch,  engaging  the  hoist  clutch 
and  releasing  the  brake  slightly.  This  rotates  the  gears  back- 
ward and  retards  the  movement  of  the  load.  (For  Lifting  Crane  lev- 
er operation,  see  Working  Operations  for  Hoisting  and  Lowering  a 
Load,  Page  58). 


GENERAL  USE 


Lifting  Cranes  are  used  for  unloading  steel  from  carriers;  plac- 
ing steel  in  the  construction  of  bridges,  buildings,  ships,  etc.; 
lifting  concrete  buckets;  and  material  handling  at  warehouses, 
supply  yards,  factories ,  shipyards  ,  dock&,,,,^9,|.^9,.j 
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KOEHRING  nODEL  304  CLANSIIELL  CRAITE 


GENERAL  DESCRIPTION 


The  Clamshell  Crane  Is  similar  in  every  way  to  the  Lifting  crane 
except  that  It  is  used  for  exca\ratlng  or  material  handling  with 
a  clamshell  bucket  and  is  equipped  with  a  tagline  cable  to  pre- 
vent the  bucket  from  rotating  or  twisting  the  cables.  {See  page 
8Z*)  A  clamshell  bucket  may  be  equipped  with  teeth  for  new  ex- 
cavation work  in  pits,  trenches,  foundations  and  under  water. 
Buckets  also  are  used  without  teeth  for  rehendllnr  material  or 
loading  from  stock  piles.  A  clamehell  bucket  is  operpted  by  two 
cables,  reeved  as  described  on  page  S3,  Both  drum,  laggings  are 
of  the  same  diameter  thus  winding  both  cables  at  the  same  speed. 
The  holding  line  lifts  and  holds  the  loaded  bucket  suspended- 
The  closing  line  controls  the  closing  and  opening  of  the  bucket. 
For  srtiooth  clamshell  operation,  the  closing  line  drum  clutch 
(right  hand)  should  be  adjusted  just  tig'it  enough  to  close  the 
bucket  with  a  full  load  f^nd  then  start  slipping.  The  holding 
line  drum  clutch  (left  hand)  should  be  adjusted  tight  enough  to 
lift  the  bucket  and  load  without  slipping.  (For  working  ranges 
see  Pages  28,  29,  30  and  31. 

GENERAL  USE 

Clamshell  Cranes  are  used  for  excavation  work  in  subways,  build- 
ings, sand  and  gravel  pits,  drainage  and  irrigation  ditches  -  for 
stock  piling  and  material  hftndllng.  _  .  .     ,  , 

L    i^jj^iiii^  Original  fraiTi 
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KOEHRING  MOEEL  304  DRAGLINE 


GENERAL  DESCRIPTION 


The  dragline    Is  slTnllar    to  a  Lifting    Crane    except     that  it  is 
equipped  with  a     fairlead     (Figure  78,  Page  99),     used     as  a  drag 
cable  guide  to  the  drag  drum;  with  sinaller  lag^ing  onthe  ri^^ht  hand 
or  dreg  drum  (Figure  74,  Page  95),    and  a  dragline  bucket  for  ex- 
cavating.    The  drarllne  bucket  is  operated  by  two  cables,  which  qre 
reeved  as  described  on  Pare  82.      The  hoist  li-e  lifts    and  holds 
the  loaded  bucket  suspended  and  .controls  the  digging  depth.  The 
teeth  of  the  bucket  penetrate  for  digging  as  the  drag  cable  drags 
the  bucket  towards  the  machine  over  the  material  being  excavated. 
It  also  balances  the  loaded  bucket  while  being  hoisted.  The  drag- 
line excavates  material  from  a  depth  below  the  ground  level  of  the 
machine.     It  can  dig  to  varying  depths,  depending  upon  the  length 
and  angle  of  the  boom,  the  nature  of  the  material  and  the  skill  of 
the  operator.  It  can  deposit  excavated  material  on  either  side  or 
back  of  the  machine  or  load  Into  hauling  conveyances-     (For  work- 
ing ranges,  see  Page  33.) 


GENERAL  USE 


Draglines  are  used  for  digging  and  cleaning  ditches ,  building  dikes 
and  levees,  stripping  mines  and  gravel  pits,  placer  mining  or  ex- 
cavating. 

.  .  .  r^rtorslf^  Original  from 
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KOEHRING  MODEL  304  PILE  DRIVER 


GENERAL  DESCRIPTION 


The  Pile  Driver  is  similar  in  every  wav  to  a  Liftlnr  Crane  except 
that  it  is  equipped  with  a  structural  steel  frame  of  either  the 
stationary  or  swlnrlnr  type  known  es  leads  which  fulde  the  hammer 
up  and  down  for  the  pile  drivinr  Operation.  Stationary  leads  are 
attached  to  the  boom  point  and  are  raised  or  lowered  by  raising 
or  lowering  the  boom.  Swin£"inr  leads  are  suspended  from  the 
boom  point  by  a  cable  opersted  by  one  of  the  hoist  drum.s  on 
the  machine.  Two  types  of  hammers  are  the  drop  hammer  and  the 
stei^m  hammer.  The  drop  hammer  is  lifted  and  dropped  on  the 
piling.  The  steam  hammer  is  placed  on  top  of  the  piling  and 
operated  by  steam  led  to  it  through  a  hose  from  an  outside  source. 
Each  type  of  hammer  is  suspended  on  a  cable  leading  from  one 
of  the  hoist  drums  over  the  boom  point  sheave  to  the  hammer • 

GENERAL  USE 

Pile  Drivers  are  used  for  driving  piling  for  bridges ,  bridge  piers 
and  building  foxmdations .  They  are  alsoused  for  driving  sheeting  or 
piling  around  excavations  to  keep  the  sides  from  caving. 

1     ^  ^  il  ^  Original  from 
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KOEHRING  MODEL  304  SHOVEL 


GFENERAL  DESCRIPTION 


The  Shovel  Is  designed  especially  for  excavating  p\irposes  and  la 
equlppedwlth  an  attachment  consisting  of  boom^  dipper  sticks  and  dip- 
per. A  tapered  drum  lagging  for  operation  of  the  dipper  hoist 
cable  is  mounted  on  the  left  end  of  the  hoist  drum  shaft  as  in 
Figure  72,  Page  95,  On  the  right  end  of  the  same  shaft  a  split 
drive  sprocket  for  the  operation  of  the  crowd  chain  is  mounted.  Al- 
thpugh  the  particular  function  of  a  shovel  is  to  dig  from  ground 
level  up  to  the  maximum  digging  height  of  the  dipper,  it  maybe 
used  for  digging  shallow  trencher  below  ground  level  and  between 
the  crawlers.  Because  of  the  accuracy  and  speed  with  which  the 
dipper  can  be  controlled,  a  power  shovel  is  Ideal  for  loading  the 
material  It  digs  Into  trucks,  wagons  or  other  conveyances.  (See 
Page  35  for  working  ranges.) 

GENERAL  USE 

Shovels  are  used  for  digging  and  loading  rock,  earth  and  ore  on 
highway,  general  construction  and  mining  work* 

I    £  li  -I lyinal  from 
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KOEHRING  MODEL  304  PULL  SHOVEL 


GENERAL  DESCRIPTION 


The  Pull  Shovel  co^rhines  soire  of  the  features  of  p.  drarllne  and  a 
Shovel.  The  pull  shovel  digs  .9s  the  dipper  is  pulled  toward  the 
machine  like  s  drsf^line  bucket  and  can  be  controlled  with  the  same 
speed  and  accuracy  as  a  shovel  dipper.  The  main  drum  laggings 
are  of  the  same  size  as  those  used  in  dragline  crane  service.  A 
pin-connected  gib  frame  at  the  front  of  the  machine  supports  the 
cable  sheaves  employed  in  the  boom  and  dipper  raising  and  lowering 
operations-  The  boom  and  dipper  handle  are  rigid  members.  This 
design  of  machine  perm^lts  deep  digging  below  ground  level.  (See 
Page  36  for  working  ranges). 

GENERAL  USE 

Pull  Shovels  are  used  for  trench  digging  for  sewer  lines  and  con- 
duit, basements  and  foundations.  ^  -  ■  ,r 
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GENERAL  DESCRIPTION 

The  Koehrlng  Model  304  Lifting  Crane  is  commonly  known  as  a  "com- 
bination" machine.  With  the  exception  of  a  few  minor  machinery- 
changes  in  some  instances,  only  the  booms  need  to  be  changed  to 
meet  the  requirements  of  various  types  of  operations.  All  con- 
versions are  powered  by  the  same  engine.  With  the  exception  of 
the  shovel  assembly ,  which  requires  one  extra  lever,  no  changes  are 
made  in  the  operating  levers  of  the  various  units.  The  operator's 
seat  is  mounted  near  the  front  on  the  right  corner  of  turntable  or 
deck  where  levers  controlling  all  movements  of  the  machine  are 
within  easy  reach  of  the  operator.  Larfe  windows  at  front,  top 
and  sides  afford  the  operator  a  vision  range  of  more  than  130 
degrees  and-st  the  same  time  protect  him  from,  the  elements.  As 
illustrated  in  the  preceding  pages  and  as  described  at  various 
points  throughout  this  manual ,  travel  of  the  machine  is  accomplished 
by  two  endless  crawlers  mede  up  of  crawler  shoes  linked  together 
by  pins  and  driven  over  drive  sprockets  and  idler  rollers.  NOTE: 
"Right  hand  side"  or  "left  hand  side"  of  the  machine  or  any  part 
of  either  side  -  as  frequently  referred  to  in  this  manual  -  means 
the  right  hand  or  left  hand  side  when  viewing  the  machine  from,  the 
rear . 


IDENTIFICATION  AND  ADDRESSES  OP  MANUFACTURERS  OF  ACCESSORIES 
EQUIPMENT  USED  ON  KO^HRIN'"  MODEL  304  EXCAVATOR. 


AND 


BUDA  MODEL  K-428  GASOLINE  ENGINE 

The  Buda  Company, 
Harvey,  Illinois 

TWIN  DISC  MODEL  X7350A  ENGINE  CLUTCH 

Twin  Disc  Clutch  Co., 
Racine,  Wisconsin 

BOSCH  MODEL  MJC-6C,  102  MAGNETO 

American  Bosch  Corp., 
Springfield,  Mass . 

ZENITH  MODEL  456  CARBURETOR 

Zenith  C^irburetor  Div., 
Bendix  Aviation  Corp., 
Detroit,  Michigan 

AC  MODEL  855758  FUEL  PUMP 

AC  Division 

General  Motors  Corp., 

Flint.  Michigan 

EELUXE  MODEL  OIL  FILTER 

DeLuxe  Products  Corp., 
LaPorte,  Indiana 

DONALDSON  MODEL  E7764  AIR  CLEANER 

Donaldson  Co.,  Inc., 
St.  Paul.  Minnesota 

AUTO -LITE  MODEL  ML4186  STARTER 

Electric    Auto-Lite  Co. 
Toledo,  Ohio 

AUTO -LITE  MODEL  GFA  4810-2  GENERATOR 

Electric  Auto-Lite  Co. 
Toledo,  Ohio 

GLOBS  MODEL  V89  BATTERY 

Globe  Union  Inc.  , 
Milwaukee .  Wisconsin 

PIERCE  MODEL  K40504  GOVERNOR 

Pierce  Governor  Co., 
Anderson,  Indiana 

KOHLER  MODEL  E1500W  LIGHT  PLANT 

Kohler  Company 
Kohler,  Wisconsin 
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LOCATION  OP  NAME  PLATES 


BLUE  PRINT 
CABLE  LCNOTHS 
4225B54aA 


LUBRICATION 
CHART 
2I2B395 


SERIAL  PLATE 
4205B3I4A 


GUARANTEE  PLATE 
4230A9ieA 


CAPACITY  PLATE 
4230B737 


INSTRUCTION  PLATE 
4230A724  (ZINC) 


GENERATOR 
GA4eiO-2 
NAME  PLATE 


GOVERNOR 
NAME  PLATE 
PIERCE 
Al792-e3 


riginal  from 
UNIVERSITY  OF  CALIFORNIA 


KOEHRING  COMPANY 


PAGE  13 


LOCATION  OP  NAME  PLATES 


KOHLER  LIGHT  PLANT  DIPPER  TRIP 
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DIPPER  STICK 
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NAME  PLATES 


01 


KOEHRING  SHOVEL- 
CRANE-EXCAVATORj 

MILWAUKEE.  WIS..  U.S.A. 


PATENT  MUMBERS 


iM391d  1969266  J^^iOG3 
t9C«50T  ^01^4Z7 

tftireee      20&so6O  230fl&& 

1933074  i]B&^72 

PATENTi  PCMQlNG 


01 


KOEHRING  SHOVEL 
DIPPER  AND  STICK 

I  MILWAUKEE.  WIS  ,  U.S.A. 


LENGTHnj  MAX.  ALLOWABLE  DIPPER 


PATENT  NUMBERS 
1917666  1609372  OTHER  PATENTS  PENDING 

rOREtQN  PATENTS  PROCURED  AND  PENDING, 


D 


KOEHRING  SHOVEL 
ATTACHMENT 

MILWAUKEE,  WIS.,  U.S.A. 


KOEHRING  COMPANY  PATENT  NUMBERS 

1506900      TG09295     T^>4*S54r,     in00372  ?23T439 
1639  752      16590?4     166290-:      ini7r.GG  ??330O7 
PATENTS  PENDING 
FOREIGN  PATENTS  PROCURED  AND  PENDING 


KOEHRING  PULL  SHOVEL 

MILWAUKEE.  WIS..  U.  S.  A. 


PATENT  NUMBERS 

.-''2     16  812  8  2    1  7  O  .1  0  1-  S     i  ^  H  1  (}  5  6 
PATENTS  PENDING 
FORtrGN  PATENTS  PROCURED  AND  PENDING 


^HpTSv    KOEHRING  CRANE 

ATTACHMENT 

SAi^*=^oiK/.         L  ^  PATENT  NUMBE^riginal  from 
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INTRODUCTION 


This  manual,  consisting  of  three  sections  (Opera- 
tion, Maintenance  and  Parts),  was  prepared  from 
the  cumulative  experiences  of  the  Engineers  who 
designed  the  Koehring  Model  304  Excavator  and  the 
Field  Service  Engineers  who  have  installed  and 
serviced  the  machine  in  all  parts  of  the  world 
under  every  conceivable  working  condition.  Every 
effort  was  made  to  present  this  valuable  data  simply 
and  brief  ly  without  sacrificing  completeness  so  that 
the  inexperienced  operator  can  easily  and  quickly 
absorb  the  information  he  needs  to  be  efficient  in 
his  work.  We  urge  you  to  study  this  manual  care- 
fully -  it  will  pay  you  dividends  later  in  the  form 
of  fewer  troubles  and  better  work.  The  experienced 
operator,  too,  will  benefit  by  a  careful  study  of 
all  the  material  presented  here  because,  in  prepar- 
ing it  expressly  for  the  Inexperienced,  we  have  un- 
covered and  presented  many  Important  details  not 
ordinarily  found  in  manufacturers'  bulletins  and 
other  literature  on  the  same  subject. 
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K0EHRIN6  COMPANY 


MACHINE  COMPONENTS,  ASSEMBLIES  AND  ACCESSORIES 


KOEHRING  CRAWLER 

1—  DRIVE  SPROCKET  5— REAR  TUMBLER 

2—  TOP  CRAWLER  ROLLER  6— ADJUSTING  BOLTS 

3—  CRAWLER  BELT  7— BOTTOM  CRAWLER  ROLLfeR 

4—  FRONT  TUMBLER  8— CRAWLER  FRAME 

FIG.  1 
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MACHINE  COMPONENTS,  ASSEMBLIES  AND  ACCESSORIES 


TRACTION  SHAFT  ASSEMBLY 

1— TRACTION  BRAKE  3— TRACTION  BEVEL  GEARS 

2— TRACTION  JAW  CLUTCH  4— TRACTION  SHAFT 

5— SWING  GEAR 

FIG.  3 


VERTICAL 
TRACTION  SHAFT 
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KOEHRING  COMPANY 


MACHINE  COMPONENTS,  ASSEMBLIES  AND  ACCESSORIES 
TURNTABLE  ASSEMBLY 


FIG.  5  BOTTOM  VIEW 


FIG.  6    TOP  VIEW 


I^TURNTABLE 

2— TURNTABLE  ROLLER 

3—  TURNTABLE  PIVOT 


oogle 


4—  SIDE  STAND 

5—  UPPER  TURNTABLE  GEAR  CASE 

6—  MAIN  GEAR  CASE 

Original  from 
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MACHINE  COMPONENTS,  ASSEMBLIES  AND  ACCESSORIES 
OPERATING  MACHINERY 


FIG.  8    FRONT  VIEW 

7—  DRUM  CLUTCHES  AND  BRAKES 

8—  BOOM  HOIST  SHEAVES 
9^TURNTABLE 

10— RADIATOR 
11_MAIN  GEAR  CASE 
12— OPERATING  LEVERS 

UNIVERSITY  OF  CALIFORNIA 


1— FUEL  TANK 

Z— ENGINE  DRIVE  CHAIN  CASE 

3—  "A"  FRAME 

4—  ENGINE 

5—  ENGINE  CLUTCH 

6—  BATTERY  , 

Digdi  ^lUOgle 
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KOEHRING  COMPANY 


MACHINE  COMPONENTS,  ASSEMBLIES  AND  ACCESSORIES 
SHAFT  ASSEMBLIES 


l-IG.  9    BOOM  HOIST 


FIG.  10    SWING  AND  TRACTION 
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MACHINE  COMPONENTS,  ASSEMBLIES  AND  ACCESSORIES 

DRUM  LAGGINGS 

Various  types  and  sizes  of  drum  laggings  are  used  for  the  various 
operating  combinations  to  which  the  machine  can  be  adapted. 
Illustrated  below  are  the  types  of  laggings  used  for  the  combina- 
tions Indicated.  Instructions  for  making  all  drum  lagging  changes 
are  given  under  "Equipment  Changes  For  Various  Operations",  (Page 
96). 


FIG.  12  CRANE,  CLAMSHELL  AND  PILE  DRIVER 


ri6.  14    DRAGLINE  AND  PULL  SHOVEL 
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KOEHRING  COMPANY 


MACHINE  COMPONENTS,  ASSEMBLIES  AND  ACCESSORIES 

T 


FIG.  15   CRANE  BOOM 
1— BOOM  FOOT  2— CABLE  GUARD         3— POINT  SHEAVES 


1—  RACKING 

2—  STOPS 

3_P0INT  SHEAVES 

4—  SADDLE  BLOCKS 

5—  DIPPER  ANGLE  BRACES 

6—  SHEAVE  BLOCK  ^ 


SHOVEL  ATTACHMENT 

7—  DOOR 

8—  DIPPER 

9—  TEETH 

10—  DIPPER  TRIP  MECHANISM 

11 —  DIPPER  STICKS 

12—  BOOM 
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MACHINE  COMPONENTS,  ASSEMBLIES  AND  ACCESSORIES 


8 


10 


PULL  SHOVEL  ATTACHMENT 


1—  JIB  FRAME 

2—  ^IB  FRAME  SHEAVES 

3—  BOOM  FLEETING  SHEAVE 

4—  DIPPER  ARM  SHEAVE 

5—  DIPPER  ARM 

FIG.  17 
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6—  DIPPER  ANGLE  BRACE 

7— TEETH 

8—  DIPPER 

9—  DIPPER  SHEAVE  BLOCK 
10— BOOM 
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MACHINE  SPEOIPIOATIONS 


Engine  i 

Buda,  Model  K-428  gasoline 

eng.  6  cyl.,  4  3/8"  bore^ 

4-3/4"  stroke^  63  H.P. 

fully  equipped  with  engine 

speed  governed  full  load 

at  1350  R.P.M. 

Engine  clutch  (Twin  Diso) 
Model  X7350A- 

Magneto  (Fixed  spark)  Amer- 
ican Bosch  Model  MJC -60,102. 

Spark  plugs  -  A.C  No.  87 • 

Spark  plug  gap  -  .OSS", 

Firing  order-1,5,3,6,2,4. 

Valve  Clearance  (Engine  hot) 
Intake  ,006"^  Exhaust  .009". 

Carburetor,  Zenith  updraft^ 
Model  456. 

Fuel  Pump,  AC -Model  855758. 

Oil  Filter,  Deluxe  #602. 

Air  Cleaner,  Donaldson^  Model 
E7764 . 

Starter,  Auto  Lite,  6  Volt, 

Model  ML4221. 
Generator,  Auto  Lite,  6  Volt, 

Model  GPA4eiO-2. 
Battery,  6V,  148  Amp.  Globe 

V89. 

Governor,   (Pull  range)  Pierce 
Model  K40504. 

Crankcase  Capacity  -  9  qts. 

Radiator  (Cooling  System)  Ca- 
pacity -  8^  gals. 

Fuel  tank,  capacity-55  gals. 
Machine : 

Booms  -  / 

Crane  Boom-35  foot^  2  piece 
boom  with  two  sheaves  at 
boom  point.  Constructed 
with  f  our  chord  angles 
braced  by  electrically 
welded  diagonal  lacing 
angles . 

Shovel  Boom  -  18  feet  long. 
All  Welded  box. type.  Ship- 
per shaft  mounted  through 
center  of  boom, One  Piece 
continuous  crowd  chain 
operating  inside  the  boom. 

Shovel  Dipper  3tlcks-15  foot, 
double,  outside  type,  all 
welded  box  construe tlQn. 

Shovel  Dipper-Capaolty  5/4  cu- 
bic yard-all  manganese  front. 


Pull  Shovel  Boom-19»-3"  long, 
all  welded  box  type. 

Pull  Shovel  Dipper  Arm-6'-3" 
long,  all  welded  box  type. 

Pull  Shovel  Dipper -Capacity 
3/4  cubic  yard. 

Steering  or  Digging  Locks- 
Positive  traction  brakes 
controlled  from  operator's 
position.      Both  crawlers 
can  be  steered  In  any 
direction  with  the  cab  in 
any  position  over  the  car- 
body.    As  a  special  safety 
feature  both  traction  brakes 
can  be  applied  at  any 
time. 

Line  speeds  -  Idle  - 

Hoist  (Crane,  Clamshell, 
Dragline)  159'  per  minute. 
Drag  dragline)  136"  per 
minute . 

Drum  Shaft  Idle  Speed  - 
38.1  R.P.M. 

Swing  Speed  -  3.5  R.P.M. 

Traction  Speed  -  0.9  M.P.H. 

Lifting  Capacity  - 
With  40 »  boom  at  12' 
radius  the  capacity  at 
75%  of  overturning  load 
is  18000  lbs.  with 
machine  on  firm  level 
floor. 

Hook  Block  - 

10  ton  capacity,  single 
sheave  type  with  ant 1 -fric- 
tion swivel  hook. 

Weight  - 

Crane  -  approximately  40,445 
lbs. 

Shovel  -  approximately  43,400 
lbs. 

Over  all  dimensions  - 

Height  (Prom  ground  to  top 

of  cab)  10'  -  10^" 
Length  of  Crawlers  -  11'  -  8" 
Width  of  Crawlers  -  9'  -  7" 
Rear  end  radius  -  9'  -  0" 
Width  of  Crawler  pad-21" 
Length  (Prom  front  of  crawlers 

to  reap  of  tall  swing) 

14'  -  IP" 
Li^t  Plant  « 

Kohler  (1500  Watt)  Model  E. 
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HOW  TO  DETERMINE  LIFTING  CRANE 
WORKING  RANGES.     (SEE  TEXT,  PAGE  27.) 


FIGURE  22 
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PRINCIPAL  OPERATING  MOTIONS  OF  SHOVEL 


FIGURE  23 


Traveling,  swinging,  and  raising  or  lowering  the  boom  are  mo- 
tions common  to  all  combinations  of  the  Koehrlng  Model  304  Exca- 
vator (Crane,  Clamshell,  Dragline,  Pile  Driver,  Shovel  and  Pull 
Shovel.)  Your  manipulation  of  the  crowd,  rack-in  and  hoist  mo- 
tions of  the  shovel  determines  the  ease  and  speed  at  which  you 
operate  as  well  as  the  productive  capacity  of  the  shovel.  With 
practice  you  will  be  able  to  crowd  and  hoist  simultaneously  while 
digging  racklng-in when  necessary  as  your  dlnper  travels  up  through 
the  cut.  As  you  swing  to  dump  the  loaded  dipper  it  can  be  hoist- 
ed to  any  desired  height  within  the  rsnre  of  the  machine,  and  by 
racklng-in  or  crowding  (out)  you  can  accurately  spot  the  dipper  at 
any  point  for  dumping. 

HOW  TO  DETERMINE  LIFTING  CRANE  WORKING  RANGES 


The  lifting  capacity  of  a  crane,  as  generally  specified  by  man- 
\ifacturers.  Is  based  upon  boom  length,  boom  radius  in  feet  and  boom 
angle  in  degrees.  These  capacities  usually  are  presented  in  tab- 
ular form  and  the  ratings,  as  shown  on  these  forms,  are  standard. 
To  allow  for  a  safety  factor  in  continuous  normal  operation,  lift- 
ing crane  ratings  are  given  at  75%  of  the  tlpplng-over  load  while 
clamshell  and  dragline  ratings  are  given  at  66-2/fe%  of  the  tlpplng- 
over  load.  Other  variations  In  capacity  ratings  are  explained  on 
page  29.  Figure  24,  page  28  Illustrates  the  various  working  ranges 
"by  which  capacities  are  determined.  To  deteralne  the  capacity  of 
a, crane,  for  which  the  standard  capacity  ratings  have  been  estab- 
lished as  shown  on  page  29,  you  must  first  consider  the  length  of 
boom.  After  fixing  the  boom  at  the  proper  angle  for  the  type  of 
work,  measure  the  distance,  on  the  ground,  from  the  center  line  of 
the  machine  to  the  center  line  of  the  boom  point  sheave.  Thus 
with  boom  length  and  working  radius  established  determine  the 
crane  lifting  capacity  under  the  "Lifting  Crane  Service"  column  on 
page  29.  The  use  of  one  part,  two  part  or  three  part  hoist  cable 
reeving  depends  upon  the  nature  of  the  work  and  the  weight  of  the 
load.  For  continuous  operation,  one  part  reeving  should  be  used 
on  loads  of  l/3  and  under  the  maximum  rating.  Two  part  reeving 
should  be  used  on  loads  between  2/5  and  1/3  of  maximum  rating. 
Three  part  reeving  should  be  used  on  loads  between  2/3  of  maximum 
and  minimum.  When  handling  loads  with  three  part  cable  reeving, 
tibe  hoist  line  speed  and  the  loads  on  hoist  drum,  hoist  clutch 
and  hoist  brake  are  reduced  2/3 . 
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LOAD  DIAGRAM 
LIFTING  CRAriE,  CLAMSHELL  AND  DRAGLINE, 

SAFE  LOAD  WITH  40  FT.  BOOM 
AND  ON  FIRM  LEVEL  FOUNDATION. 

LIFTING  CRANE  CAPACITIES 
ARE  BASED  ON  75%  Of  OVER- 
TURNING LOAD. 

CLAMSHELL  AND  DRAGLINE 
CAPACITIES  ARE  BASED  ON 
66  2/3^  OF  OVERTURNING 
LOAD. 


2*  4P  9» 

RADIUS  IN  FEET 

OOU^ HIQURE  25 
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304  LIFTING  CAPACITIES 
MACHINE  ON  FIRM  LEVEL  FLOOR 


Boom 

in 

F««t 

Boom 
Angle 

in 

Height 
Shelve 

Pin 

Gnde 

Lifting  Crana 
S«rvjc«^75% 

Typ«  \ 

DragllM 
Service 
vD  ^  fif  naung 
Typ«  A 

1 10*  X  94* 

Subfrvne 

1 10*  X  94' 
Subfmne 

35 

12 

75 

39'-  r 

18000 

16000 

15 

69 

38'-  2' 

13200 

11750 

20 

61 

35'-  r 

8850 

7860 

25 

50 

32'.  0* 

6500 

5800 

30 

36 

27'-  0* 

5100 

4550 

40 

12 

77 

44'-  3* 

16000 

16000 

15 

72 

43'-  y 

13200 

11750 

20 

64 

41'.  6' 

8850 

7860 

25 

56 

38'-  V 

6500 

5800 

30 

47 

34'-  r 

5100 

4550 

35 

36 

29'-  0* 

4150 

3700 

45 

12 

78 

49'-  4* 

17850 

15850 

15 

74 

48'-  6' 

13050 

11600 

20 

67 

47'-  0* 

8700 

7710 

25 

60 

44'-  4* 

6350 

5650 

30 

53 

41'-  0* 

4950 

4400 

35 

44 

36'-  9* 

4000 

3550 

40 

34 

30'-  6' 

3350 

2950 

50 

12 

79 

54'-  6' 

17700 

15700 

15 

76 

53'- 10* 

12900 

11450 

20 

70 

52'-  2* 

8550 

7560 

25 

63 

50'-  0* 

6200 

5500 

30 

57 

47'-  3' 

4800 

4250 

35 

50 

43'-  9* 

3850 

3400 

40 

42 

38'-  9* 

3200 

2850 

45 

32 

32'-  0* 

2600 

2310 

55 

12 

80 

59'.  6' 

17550 

15550 

15 

77 

59'-  0' 

12750 

11300 

20 

72 

57'-  6- 

8400 

7410 

25 

66 

55'.  6- 

6050 

5350 

30 

60 

53'.  0* 

4650 

4100 

35 

54 

49'.  10' 

3700 

3250 

40 

48 

45'-  8' 

3050 

2700 

45 

39 

40'-  4' 

2450 

2160 

50 

31 

33'.  6' 

1950 

1735 

For  average  dragline 
and  clamshell  service, 
the  66-2/3^  rating  is 
recoTnmended.  For  more 
favorable  conditions 
the  lb%  rating  is  sat- 
isfactory. 

For  continuous  dragline 
service  we  do  not  rec- 
ommend a  bucket  and  load 
exceeding  4700  and  for 
c  ont  inuous  c lamshe 11 
service  a  bucket  and 
load    exceeding  6500. 

Clamshell  and  dragline 
buckets  of  different 
makes  vary  in  weight 
and  capacity  which  must 
be  checked  carefully  in 
arriving  at  the  proper 
working  radii.  In  wet 
material  allowance  must 
be  made  for  suction 
which  at  times  is  as 
much  as  20^  increase  in 
weight.  The  weight  of 
the  hook  block,  slings  , 
eveners,  grapple  or  any 
device  for  handling  the 
load  must  be  considered 
a  part  of  the  load  in 
determining  the  lifting 
capacity  of  the  lifting 
crane . 

For  lifting  loads  for 
longer  booms  than  list- 
ed, deduct  150  lbs.  from 
above  figures  for  each 
5  ft.     of  boom  added. 
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HOW  TO  USE  THE  CHART  ON  PAGE  31  FOR  DETERHINBIG  MAXINUn 
SIZE  STOCK  PILE  WITH  DIFFERENT  BOOM  LENGTHS 
AND  CLAMSHELL  BUCKET  CRANE 

From  the  table  "Bucket  Data"  take  the  height  of  bucket,  dimension 
"A"  for  the  size  bucket  to  be  used.  Lay  this  dimension  on  the 
diagram  with  the  upper  end  on  the  curve  marked  with  the  length  boom 
used.  Move  this  measured  dimension  around  the  curve  until  its 
lower  end  coincides  with  the  diagonal  line  drawn  through  the  center 
of  the  4  foot  flat  top  of  stock  pile.  In  other  words,  to  a  pos- 
ition where  the  vertical  distance  between  boom  point  shaft  and  top 
of  pile  is  equal  to  "A".  If  the  radius  as  shown  at  the  top  of 
the  diagram  does  not  exceed  the  maximum  allowable  radius  for  the 
weight  of  loaded  bucket,  this  is  the  maximum  size  stock  pile  that 
can  be  built.  If  this  radius  is  greater  than  the  allowable  radius 
for  the  load,  move  the  line  "A"  to  the  left  until  it  coincides 
with  the  maximum  radius  as  shown  by  the  load  diagram  and  given  at 
the  top  of  this  diagram.  The  stock  pile  Immediately  below  this 
point  is  the  maximum  that  can  be  built. 

Example  1:  What  is  the  maximum  stock  pile  to  which  sand  and  gravel 
can  be  delivered  with  a  604  Crane  with  a  55  ft.  boom  and  1  yard 
clamshell  bucket: 

"A"-10'  6".  The  vertical  distance  between  the  curve  for  the  boom 
point  of  a  55  ft.  boom  and  the  top  of  stock  pile  is  10»  6"  at  a 
radius  of  45'  6".  A  604  Crane  will  handle  a  load  of  6585  pounds 
on  a  55  ft.  boom  at  a  radius  of  47'  0".  Therefore  the  stock  pile 
will  have  a  radius  at  its  center  of  45'  6",  a  height  of  30  feet 
and  width  at  bottom  of  79  feet. 

Example  2:  What  is  the  maximum  stock  pile  to  which  sand  and  gravel 
can  be  delivered  with  a  301  Crane  and  3/4  yard  clamshell  bucket 
on  a  50  ft.  boom: 

The  vertical  distance  "A"  between  the  curve  for  the  boom  point  of 
a  50  foot  boom  and  top  of  stock  pile  is  10'  6"  at  a  radius  of  42' 
0"  .  But  the  maximum,  radius  at  w^ich  a  301  Crane  will  handle  a 
load  of  4620  pounds  on  a  50  ft.  boom  is  34'  3".  Therefore,  the 
maximum  radius  of  stock  pile  is  34'  3".  The  height  is  21  feet 
and  the  width  of  bottom  of  pile  is  56'  6". 
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WEIGHT  OF  MATERIALS  IN  POUNDS 


Material 


Lbs  . 

Lbs. 

Per 

Per 

Foot 

Yard 

30 

810 

94 

2538 

40 

1080 

70 

1890 

110 

2970 

57 

1539 

52 

1404 

30 

810 

135 

3645 

550 

100 

2700 

80 

2160 

90 

2450 

110 

2970 

170 

96 

2592 

105 

2835 

120 

3240 

100 

2700 

57.4 

225 

450 

480 

710 

52 

1404 

64 

1728 

Material 


Lbs. 

Lbs. 

Per 

Per 

Foot 

Yard 

180 

100 

2700 

105 

2835 

140 

3780 

90 

2430 

180 

•  •  •  • 

100 

2700 

110 

2970 

50 

1350 

70 

1890 

110 

2970 

60 

1620 

76.5 

2080 

105 

2835 

120 

3240 

110 

2970 

96 

2592 

15  to  50 

490 

35  to  40 

125 

3375 

62 

459 

105 

2835 

62.4 

430 

•  •  •  • 

Ashes  

Cement,  Portland  

Cinders  

Clay,  Dry  Excavated  

Clay,  Wet  Excavated  

Coal,  Broken  Penn.,  Anthracite  

Coal,  Broken  Bituminous  

Coke,  Blast  Furnace  

Concrete,  Wet  Mixed  

Copper  Ingots  

Dolomite,  Pine  or  Lumps  

Earth,  Excavated  Common  Loam,  Dry. . 
Earth,  Excavated  CoTrmon  Loam,  Moist 
Earth,  Excavated  Common  Loam,  Wet. . 

Oranlte,  Block  

Oranlte,  Broken  

Oravel,  Screen  1/4"  to  2"  

Gravel  and  Sand,  Pit  Run  

Gypsum  Rock,  Crushed  

Ice  

Iron  Punch in gs  

Iron,  Cast  

Iron,  Wrought  

Lead  

Lignite,  Broken  

Lime  


Limestone,  Block  , 

Limestone,  Broken  

Magneslte,  Broken  , 

Marl,  Wet  Excavated... 

Masonry,  Debris  

MlcQ,  Block  , 

Mica,  Broken  

Mud,  Fluid  

Peat,  Moist  

Peat,  Wet  

Phosphate  Rock,  Broken, 

Plaster,  Ground  

Salt  

Sand,  Slightly  Damp... 

Sand,  Wet  

Slag,  Broken  Furnace.. 

Slate  

Snow  

Steel  

Sugar  Beets  

Sulphur.  

Tar  

Tin  

Trap  Rock,  Broken  

Water  

Zinc  or  Spelter,  Cast. 


PRECAUTIONS 


LIFTING  CRA^TE  SERVICE: 


Crane  must  be  on  firm  level  ground  when  determining  lifting  capac- 
ity and  75^  rating  must  be  used.  The  weight  of  the  hook  block  must 
be  added  to  the  weight  of  the  load.  Handle  loads  of  6000  lbs.  or 
less  with  single  line,  loads  between  6000  lbs.  and  12000  lbs.  with 
two  part  line  and  loads  between  12000  lbs.  and  18000  lbs.  with  three 
part  line.  Be  careful  in  the  handling  of  loads  with  the  crane 
boom  at  an  angle  of  65  degrees  or  more  above  horizontal. 


CLAMSHELL  SERVICE: 


Clamshell  must  be  on  firm  level  ground  when  determining  lifting 
capacity  and  66-2/35^  rating  must  be  used.  The  weight  of  the 
clamshell  bucket  must  be  added  to  the  weight  of  the  load.  For 
special  conditions,  loads  greater  or  less  than  those  shown  may 
be  advisable.  Allowance  must  be  mode  for  suction  when  working 
in  wet  or  sticky  material.  To  prevent  striking  the  boom  with  the 
clamshell  bucket,  boom  angle  should  not  be  above  60  degrees.  For 
continuous  clamshell  service  we  recommend  that  combined  weight  of 
bucket  and  load  does  not  exceed  6500  lbs. 


DRAGLINE  SERVICE: 


Dragline  must  be  on  firm  level  ground  when  determining  lifting 
capacity  and  66-2/3^  rating  must  be  used.  The  weight  of  the 
dragline  bucket  must  be  added  to  the  weight  of  the  load.  For 
special  conditions,  loads  greater  or  less  than  those  shown  may 
be  advisable.  Allowance  must  be  made  for  suction  when  working 
in  wet  or  sticky  material.  For  continuous  dragline  service  we 
recommend  that  the  combined  weight  of  drag  bucket  and  load  does  not 
exceed  4700  lbs. 
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C-Overall  width  crawlers   9'  7" 

E-Rear  End  Radius   9'  0" 

J-Dumplng  Height  (Height  of  boom 

minus  "A-C")   See  table 

Page  29 

T-Maxlm\im  radius   See  table 

Page  29 

Digging  depth  with  boom  at  35°  and  hoist  line  20**  from 
vertical,  the  std.  ropes  furnished  with  a  dragline  are 
of  sufficient  length  to  allow  an  approximate  digging 
depth  below  grade  equal  to  1/3  boom  lenf^th. 

WEIGHTS  OF  DRAGLINE  BUCKETS 


SlZQ 

Empty 

Loaded  with  wet  earth 

With  Loaded 
Grave 1 

3/4-26  cu.  ft. 
1/2-17  cu.  ft. 
3/8-11  cu.  ft. 

2200# 
1600 
900 

4700 

See  Note  Page  29 
3470 

2110 

4700 
See  Note  P. 29 
3385 

2055 

Note  1-No  fixed  rule  can  be  given  for  governing  depth  to 
which  the  material  can  be  excavated  as  It  varies 
greatly  with  the  nature  of  the  material  being  excavat- 
ed and  the  skill  of  the  operator.     It  Increases  dir- 
ectly as  the  length  of  the  boom  Increases. 

Note  2-A  skilled  operator  can  easily  throw  the  bucket  ten 

feet  or  more  beyond  the  end  of  the  boom,  the  distance 
depending  upon  the  length  and  pitch  of  boom. 

Note  3 -The  cut  above  Indicates  In  a  general  way  how  making  a 
cut  from  the  side  affects  the  digging  depth.  The 
cut  Indicates  In  a  general  way  how  making  the  cut 
from  the  end  of  the  excavation  affects  the  digging 
depth. 

Note  4-Welghts  given  are  average  and  are  not  applicable  to 
any  certain  make  of  bucket.    Any  variation  In  welgiht 
or  cubic  contents  of  buckdt  must  be  taken  Into  con- 
sideration.   The  working  radius  for  any  given  load 
must  not  exceed  the  rating  shown  by  the  load  diagram, 
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SHOVEL  SPECIPICATIOIIS  AND  WORKING  RANGES. 


FIGURE  27 


Boom  Length  18'-  0 

Pitch  of  Boom  

35*^ 

400 

45^ 

50** 

55" 

60'=' 

65° 

C 

Overall  Width  Crawlers.. 

9'-  7  ' 

9'-  7  ' 

9'-  7  ' 

9'-  7  ' 

9'-  7  ' 

9'-  7  ' 

9'-  7  ' 

D 

Width  of  Shoe  

21'  ' 

21' 

21' 

21' 

21' 

£ 

9'-  0  " 

9'   0  ' 

9'-  0  ' 

9'-  0  ' 

9'-  0  ' 

9'-  0  ' 

9'-  0  ' 

F 

Clearance  under  Counter- 
weight  

3'-  7r 

3'-  7  ^ 

3'-  7}' 

3'-  7J' 

3'-  7i' 

3'-  7J' 

G 

Height.  Boom  Lowered. 

lO'-IOi' 

lO'-IOJ' 

lO'-IOJ' 

10'  lor 

lO'-ior 

lO'-IOi' 

lO'-IOJ' 

P 

Digging  Height  (at  S). . . 

10 6  ' 

II  '-  2  " 

II  '  9J' 

12'-  4  ' 

I2'-I0J' 

13'-  3i' 

13'-  8r 

T 

Boom  Clearance  Radius. 

18'-  6  ' 

17'-  6  ' 

16'-  5}' 

15'   3  " 

14'  OJ' 

12'-  8r 

II  '-  3}" 

U 

Boom  Clearance  Height.. 

17'-  0  ' 

18'-  3J' 

19'-  5  " 

20'   6  ' 

21  '-  5}' 

22'-  3  * 

23' -  0  " 

15  Ft.  Sticks  —  3/4  cu.  yd.  Dipper 

J 

Dumping  Height.  Max. 

13'-  1  " 

14'-I0r 

16'-  7  ' 

18'-  2  ' 

19'-  9  ' 

21'-  1  ' 

22'  -  4' 

K 

Cutting  Height.  Max  

18'-I0  " 

20 '-II  " 

22 '-II  " 

24 '-  9  ' 

26'-  5  ' 

27 '11  ' 

29'-  4  ' 

L 

Dumping  Radius.  Max- 
mum  Height  

23'-  5  ' 

lA'-  4  " 

23'-  1  ' 

21 '  -9  ' 

20'-  3  ' 

18'   7  ' 

I6'-I0  ' 

M 

Level  Floor.  Max.  Rad. . 

18'-  1  " 

18'-  0  " 

I7'-I0  " 

17'-  7  ' 

17'   3  ' 

I6'-II  ' 

16'-  4  ' 

N 

Level  Floor.  Min.  Rad... 

6'-  4  ' 

6'-  7  ' 

6 '-11  " 

7'-  3  ' 

7'-  9  ' 

8'-  5  ' 

8'-  7  ' 

Q 

Dumping  Radius.  Max- 
imum Reach  

25 '-  6  ' 

25'-  1  ' 

24'  -6  ' 

23 '-II  ' 

23 '-  4  ' 

22 '-  8  ' 

21'-!  1  ' 

R 

Dumping  Height.  Maxi- 

6'-  7  ' 

7'   3  ' 

T  W  " 

8'   6  ' 

9'-  0  ' 

9'-  5  ' 

9'-IO  ' 

S 

Digging   Radius.  Maxi' 

28'-  3  ' 

27 '-  9  " 

27'    3  ' 

26'-  7  ' 

26'  -  0  ' 

25'-  4  ' 

24'-  7  ' 

W 

Cut  Below  Floor  Level.  . 

8'-  2  " 

7'-  6  " 

6'  II  " 

6'   4  ' 

5'  10  ' 

5'  5  ' 

5'     0  ' 
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PULL  SHOVEL  SPECIFICATIONS  AND  WORKING  RANGES. 

 Q-  


A 
C. 


G. 
H. 


FIGURE  28 

Boom  \9'-3' 

Dipper  Arm   6'-3*' 

Dipper   .  .  '^-ycl. 

Overall  Length  of  Standard  Crawlers  II'    S  "  J.     Clearance  Height  at  Beginning  of  Dump      12  ' 

Extra  long  Crawlers  13  '    4  " 

Q.    Radius  at  Elnd  of  Dunnp.  Highest  Position    19  ' 

Overall  Width  of  Crawlers  with 

21  •  Wide  Shoes  9     7      R.    Clearance  Height  at  End  of  Dump  22 

24' Wide  Shoes  9    10  ' 

30"  Wide  Shoes  10  '  1 1  "  S.    Maximum  Digging  Reach  32  ' 

Overall  Width  of  Cab  8'    9  '  T.  Clearance  Radius"  of  Boom  and  Bucket  at 

Maximum  Dumping  Height  14  ' 

Tail  Swing  Clearance  9  '    0  " 

U  Height  of  Boom  at  Maximum  Dumpmg 
Clearance  Heights  Height  23  ' 

Over  Cab  10'  lOr 

Over  Jib  Frame  16'    0  '  W  Digging  Depth  18' 
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POWER  PLOW  DESCRIPTION 
(SCHEMATIC  DRAWING  OP  POWER  PLOW,  PAGES  38  AND  39) 

The  Illustrations  on  pages  38  and  39  show  assemblies  of  the  upper 
deck  or  turntable  machinery  and  the  carbody  or  lower  machinery. 
The  flow  of  power  from  the  engine  clutch  throughout  the  machinery 
Is  Indicated  by  a  solid  line  and  arrows-  When  the  engine  clutch 
(  A  )  Is  engaged,  power  is  transmitted  from  sprocket  ( B  )  by  a  four 
strand  roller  chain  to  the  larger  sprocket  (  C  )  keyed  to  the  left 
hand  end  of  the  swing  and  traction  Jackshaft  (D)  which  Is  mounted 
on  anti-frlctlon  bearings.  The  swing  and  traction  clutch  spiders 
(  S  )  and  (  P  )  are  keyed  to  the  Jackshaft.  The  swing  and  traction 
clutch  drums  (  g  )  and  bevel  pinions  (  H  ),  mounted  on  antl-frlctlon 
bearings  on  the  jackshaft,  rotate  when  either  one  of  the  swing  and 
traction  clutches  Is  engaged.  An  Interlocking  lever  system  pre- 
vents both  swing  and  traction  clutches  being  engaged  at  the  same 
time.  Both  bevel  pinions  are  constantly  In  mesh  with  the  same 
bevel  geer  (  j).  As  either  one  of  the  clutches  is  engaged,  its 
bevel  pinion  drives  the  bevel  gear  which  transmits  power  to  the 
upper  deck  gears  for  swinging  or  traveling  while  the  other  bevel 
pinion  Idles  in  the  opposite  direction  on  its  anti-friction  bear- 
ings. The  small  spur  tooth  pinion  (  K),  keyed  to  the  right  hand 
end  of  the  swing  and  traction  jackshaft,  meshes  with  the  spur  gear 
(  L )  keyed  to  the  boom  hoist  clutch  drum  assembly  (  M )  mounted  on 
ball  bearings  on  the  right  hand  end  of  the  boom  hoist  shaft.  The 
boom  hoist  clutch  spider  (  N  )  is  keyed  to  the  boom  hoist  shaft. 
^ATnen  the  boom  hoist  clutch  is  engaged,  power  is  transm.itted  through 
the  shaft  to  the  jaw  sleeve  (  0  )  which  is  keyed  to  the  shaft  and 
by  the  sleeve  jaws  to  the  boom  hoist  drum  on  the  left  end  of  the 
shaft.  When  the  boom  hoist  clutch  is  not  engaged,  the  boom  hoist 
shaft  remains  stationary  and  the  boom  hoist  clutch  drum  and  gear 
assembly  rotates  on  its  own  anti-friction  bearings.  The  spur  gear 
on  the  boom  hoist  clutch  drum  assembly  meshes  with  a  large  spur 
gear(  P  )  keyed  to  the  hois t  drum  shaft  and  keyed  to  the  same  shaft 
are  the  two  clutch  spiders  (  Q)  and  (  R  )  that  drive  the  drums. 
The  drums  are  mounted  on  anti-friction  bearings  on  the  main  drum 
shaft  and  when  either  or  both  clutches  are  engaged  the  drums  will 
rotate  with  the  shaft .  \^lnen  the  main  drum  clutches  are  disengaged, 
the  drums  will  rem^ain  stationary  while  the  shaft  rotates  freely 
inside  the  drums  on  its  own  anti-friction  bearings  located  at 
each  end  of  the  shaft.  The  gear  train  (  K),  (  L)  and  (  P ) is  en- 
closed and  runs  in  transmission  grease.  The  roller  chain  is  en- 
closed and  runs  in  oil. 

Power  to  the  lower  m.achinery  is  transmitted  through  a  series  of 
gears,  bevel  pinions  and  vertical  shafts.  Prom  bevel  pinion  (  H) 
power  flows  to  bevel  gear  (  j)  which  is  m.ounted  on  a  spline  at 
the  upper  end  of  the  bevel  gear  shaft.  Froi^  spur  tooth  pinion 
(  s)  mounted  on  a  spline  at  the  lower  end  of  the  bevel  gear  shaft 
power  flows  to  the  lower  gear  of  rear  assembly  (  T).  The  upper 
gear  of  this  assembly  meshes  with  the  spur  rear  (  U  )  on  the  swing 
shaft.  Spior  gear  (  U  )  meshes  with  the  splined  spur  rear  (  V  )  on 
the  vertical  traction  shaft  when  the  splined  spur  gear  (V)  is  down 
as  shown  in  drawing. 

The  Jaw  clutch  (W)  slides  on  the  splines  at  the  upper  end  of  the 
vertical  swing  shaft,  and  engages  with  the  jaws  at  the  top  of  spur 
gear  (U)  on  the  vertical  swing  shaft.  Jaw  clutch  (W)  and  splined 
gear  (V)  are  operated  by  a  shifter  yoke  and  both  can  not  be 
engaged  at  the  same  time.  The  shifter  yoke  is  operated  by  lever 
No.  2     Page  42.      With  splined  gear    down  arid  Jaw  clutch  up,  the 
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POWER  PLOW  CHART 
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vertical  swing  shaft  remains  stationary;  the  swlnjr  shaft  gear 
idles  on  the  shaft  end  power  flows  to  the  vertical  traction  shaft, 
then  down  to  the  lower  bevel  pinion  (  X )  to  drive  the  machine  in 
traction.  When  the  splined  gear  {  Y )  is  raised  up  out  of  mesh 
with  gear  (  jj  )  and  the  jaw  clutch  on  the  vertical  swing  shaft  is 
shifted  down  to  engage  the  clutch  Jaws  with  the  swing  shaft  spur 
gear  (U),  power  is  transmitted  to  the  swing  pinion  (  Y)  on  the 
lower  end  of  the  vertical  swing  shaft  to  swing  the  turntable  as 
desired. 

The  traction  bevel  pinion  meshes  with  the  traction  bevel  gear 
(AA)  which  is  keyed  to  the  traction  shaft.  The  traction  shaft 
transmits  power  to  both  jaw  clutches  (AB)  and  (AC)  which,  when 
engaged,  transmits  the  power  to  either  or  both  drive  sprockets 
and  then  by  drive  chains  to  the  driving  tumblers. 

When  both  traction  jaw  clutches  are  disengaged,  the  shaft  can  be 
rotated  without  moving  the  machine.  The  linkage  ctrntrolling  the 
movement  of  both  traction  jaw  clutches  is  so  arranged  that  the 
disengagement  of  either  jaw  clutch  will  set  a  brfike  on  the  drum 
of  that  clutch  and  lock  the  drive  sprocket  and  crawler  for  steer- 
ing; or  both  jaw  clutches  may  be  disengaged  and  both  brakes  set, 
thus  locking  both  crawlers  from  moving. 
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ENGINE  CONTROLS 


FIGURE  31 
ENGINE  CONTROLS 

The  engine  controls  consist  of  the  throttle  (A  ),  choke  rod  (  B  ), 
magneto  ground  switch  (  C  )  and  starter  button  (  D),  In  addition, 
the  engine  control  panel  contains  an  oil  pressure  gauge  { E  )  which 
indicates  the  oil  pressure  in  the  oil  circulating  system  of  the 
engine  and  an  ammeter  (  P  )  which  indicates  the  rate  of  charge  or 
discherge  of  the  electric  current  flowing  into  or  out  of  the  bat- 
tery with  the  except ii^n  of  the  cxirrent  used  by  the  battery.  The 
throttle  control  (  A  )  is  in  front  of  the  operator  at  h'is  left  and 
is  connected  with  the  governor  to  control  the  engine  speed. 
The  instrument  control  panel  is  located  at  the  top  of  the  ge^r  case 
back  of  the  operator.  The  choke  control  rod  (connected  to  the 
choke  lever  on  the  carburetor)  ,  the  magneto  ground  switch  and  the 
starter  button  are  mounted  in  the  instrument  panel. 

The  magneto  ground  switch  in  "off"  position  grounds  the  magneto 
current  to  stop  the  engine.  When  the  switch  is  in  "on"  position, 
the  ground  connection  is  broken  and  the  magneto  is  supplying  ig- 
nition current  to  run  the  engine. 

The  starter  button  operates  a  magnetic  switch  which  supplies 
battery  current  to  the  starting  motor. 
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OPERATING  LEVERS 


FIGURE  32 

The  operator's  seat  Is  mounted  near  the  front  on  the  right  turn- 
table platform  or  deck.  As  shown  In  the  ©bove  Illustration,  all 
engine  end  machine  controls  are  within  easy  reach  of  the  operator, 
and  all  motions  of  the  machine  are  controlled  by  the  operator  with- 
out leaving  his  position.  The  seat  is  adjustable  to  any  desired 
height  and  may  be  moved  forward  or  backward  as  required. 

OPERATING  LEVERS  NAMED 


#1  -  Engine  Clutch  Lever • 
#2  -  Swing  and  Traction  Jaw 

Clutch  Lever. 
#3  -  Swing  and  Traction  Clutch 

Lever . 

#4  -  Right  Drum  Clutch  and 

Boom  Hoist  Lever-For  Crane 
Type  Operation. 

#5  -  Left  Drum  Clutch  Lever. 

#6  -  Swing  Breke  Lever. 


#75^8-Steering  Levers. 
#9      -Used  In  Shovel  Operation 
Only. 

#10    -Boom  Safety  Ratchet  Pawl 
Lever. 

Pedal  #B1  -  Right  Drum  Brake 
Pedal . 

Pedal  #B2  -  Boom  E^um  Brake 
Pedal, 

Pedal  #B3  -  Left  Drum  Brake 
Pedal0riginal  fioiTi 
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SUMMARY  OF  OPERATING  LEVERS 


(Levers  common  to  all  operating  combinations) 


OPERATION 

POSITION  OF  LEVERS 

PUSH 

PULL 

Swing  right 

#3  Lever 

Swing  left 

#3  Lever 

Trsvel  -  Push  #2  lever 

forward  to  shif1 
from  swing  to 
travel 

#3  Lever 
(For  forward) 

#3  Lever 
fFor  reverse) 

Steer  Right 

Lever 

#8  Lever 

Steer  Left 

S^8  Lever 

#7  Lever 

rtaise  rioom 

N  Lever 

Lower  Boom 

#10  Lever 
#B2  Pedal 

Lock  for  Digging 

#7  Lever 
#8  Lever 

Hoist  Brake  (Left  Drum) 

#B3  Pedal 

Swing  Brake 

#6  Lever 

Boom  Safety  Pawl 

#10  Lever 
(To  engage) 

#10  Lever 
(To  disengage) 

Right  Drum  Brake 

#B1  Pedal 

LEVER  APPLICATIONS  WHEN  USING  VARIOUS  ATTACHMENTS 


NOTE--During  the  digging  cycle  in  Shovel  Operation,  the  left  hand 
Is  used  continuously  for  swinging.  The  right  hand  throws  in  the 
hoist  lever  and  moves  over  to  the  crowd  lever  for  control  of  crowd- 
ing and  racking-in.  The  right  hand  also  bumps  dipper  trip  for 
dumping. 


OPERATION 

pusp 

PULL 

CRANE 

Hoist  Load  (Right  Drum) 

#4  Lever 

Lower  Load  (Right  Drum; 

#B1  Pedal 

#B2  Spring 
released 

SHOVEL 

Hoist  Dipper 

#5  Lever 

Crowd 

#4  Lever 

Rack-In 

#4  Lever 

Dipper  Trip 

Bump  trip  on  har 

idle  of  #4  Lever 

DRAG- 
LINE 

Hoist  Bucket 

#5  Lever 

Drag  Bucket 

#4  Lever 

CLAM- 
SHELL 

Close  Bucket 

#4  Lever 

Hold  Bucket 

#5  Lever 

Dump  Bucket 

#B1  Pedal 

PULL 
SHOVEL 

HOlst  Dipper 

#5  Lever 

Dump 

Release 
#B1  Pedal 

Lower  Dipper 

Release 
#H2  PedHl 

To  Dlg^ 

#4  Lever 
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FIGURE  33 

LEVER  NO.   1  DESCRIBED -ENGINE  CLUTCH  LEVER 
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FIGURE  54 

LEVER  NO*  2  DESCRIBED  -  SWING 
AND  TRACTION  JAW  CLUTCH  LEVER 
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FIGURE  35 

LEVER  NO.  3  DESCRIBED -SWING  AND  TRACTION  CLUTCH  lEVER 
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FIGTTRE  36 

IZVER  NO-  4  EESCRIBED-RIGHT  DRTTM  CLUTCH  AND 
BOOTl  HOIST  EEVER 
(A3  used  in  crane  type  operation) 


Digili  GpOgle 
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FIGURE  37 

LEVER  NO.  5  DESCRIBED-LEPT  HAND  DRUM  CLUTCH  LEVER 
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FIGURE  38 

LSVER  NO.  6  DESCRIBED-SWING  BRAKE  LEVER 
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LEVERS  NO.   7  AND  NO.   8  DESCRIBED 


STEERING  LEVERS: 

These  levers  operate  the  steering  Jaw  clutches  and  traction  brakes 
on  the  lower  traction  shaft  under  the  carbody. 

Lever  (7)  operates  the  right  hand  steering  Jaw  clutch  and  traction 
brake  and  steers  the  machine  to  the  right  when  traveling  forward  - 
drive  chains  to  the  rear.  It  steers  to  the  left  when  trnveling 
backward  -  drive  chains  to  the  front. 

Lever  (8)  operates  the  left  hand  steering  Jaw  clutch  and  traction 
brake  -  steering  to  the  left  when  traveling  forward  or  to  the  right 
when  traveling  backward. 

To  operate,  pull  up  into  a  backlock  either  lever  (7)  or  lever 
(8)  -  depending  upon  the  direction  of  steering  -  and  the  proper 
traction  brake  will  be  set.  A  momentary  reverse  on  traction  clutch 
lever  (3)  will  release  the  load  on  the  traction  Jaw  clutch  so  that 
it  can  be  disengaged.  Continue  travel  operation  with  lever  (3) 
end  machine  can  be  steered  in  desired  direction.  To  release  trac- 
tion brake  and  engage  steering  Jaw  clutch,  push  down  on  storing 
lever  (7)  or  (8),  holding  it  down  with  left  hand  \Miile  reversing 
lever  (3)  until  you  are  sure  steering  Jaw  clutch  is  fully  engaged 
and  that  steering  lever  is  at  bottom  of  travel. 

NOTE  -  Moving  lev^r  (3)  forward  or  backward  as  directed  above 
changes  the  direction  of  rotation  of  the  lower  traction  shaft  and 
lines  up  the  traction  Jaws  so  they  can  be  engaged  or  releases  the 
load  on  the  faces  of  the  Jaws  so  they  can  be  disengaged. 

roth  levers  (7)  and  {'})  can  be  pilled  up  at  tl-^e  same  time  to  set 
the  traction  brakes  and  disengage  the  traction  jaw  clutches,  thus 
holding  the  machine  stationary  whi le  vsiorking  or  when  parked  on  an 
incline . 

SPECIAL  SAFETY  FEATURE: 

If  machine  starts  coasting  down  grade,  both  traction  brakes  can 
be  applied  to  stop  m.achine  by  pulling  up  on  levers  (7)  and  (8). 
In  such  an  emergency  disregard  all  other  levers.  Setting  the 
brakes  may  not  disengage  the  traction  Jaw  clutches  until  the  load 
on  the  faces  of  the  Jaws  has  been  released  at  which  time  the  Jaws 
will  be  automatically  disengaged  by  a  spring  interconnected  with 
the  brake  operating  linkage. 

CAUTION;  Traction  brakes  and  swing  brake  should  be  set  and  boom 
pawl  engaged  before  operator  gets  off  the  machine. 
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BOOM  HOIST 
BRAKE 


LEFT  HAND 
DRUM  BRAKE 


RIGHT  HAND 
DRUM 
BRAKE 


FIGfURE  41 

PEDALS  Bl,  B2  AND  B3  DESCRIBED- 

PEDAL  Bli    Thi8  pedal  operates  the  brake  on  the  right  hand  drain. 
To  set  brake  It  Is  pushed  down  and  can  be  latched  In  that  position, 
PEDAL  B2:     This  pedal  operates  the  brake  on  the  boom    holat  drum 
and  Is  held  under  spring  tension  at  all  times. 

PEDAL  B3t  This  pedal  operates  the  brake^on  the  left  hand  drum. 
To  set  brake  It  le  pushed  down  and  can  be  latched  In  that  position. 
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LEVER  OPERATING  PROCEDURE 
(For  levers  named^  see  Page  42.) 


TO  START  MACHINERY: 

1.  Be  sure  clutch  lev- 
ers No.  3,  No.  4  and 
No,  5  are  in  neutral 
position, 

2.  Lift  up  on  engine 
clutch  lever  No.  1 
slowly  until  upper 
machinery  is  rolling 
freely  then  continue 
lifting  the  lever  un- 
til you  feel  the  en- 
gine clutch  snap  into 
a  backlock. 

NOTE — To  avoid  a  Jar- 
ring or  jerking  oper- 
ation, the  engine 
should  he  running  only 
at  idling  speed  when 
engaging  engine  clutch- 


TO  TRAVEL: 


FIGURE  42 


1.  Lever  No.  1  must  be  up  (engine  clutch  engaged.) 

2.  Lever  No.  2  must  be  in  foi*ward  position  ( traction  gears  engaged . ) 

3.  Lever  No.  6  must  be     in  backward    position      (swing  brake  set.) 

4.  Levers  No.  7  and  No.  8  must  be  down    (traction  brakes  released 

and  traction  jaw 
clutches  engaged. )Lev- 
er  No.  3  will  now  trav- 
el machine    forward  or 


backward, 
see  Levers 
No.  8.) 
traveling 


(To  steer, 
No.  7  and 

NOTE  When 

long  dis- 
tances, machine  should 
travel  forward  (drive 
chains  in  the  rear.) 
Boom  should  be  raised 
Just  high  enough  to 
balance  machine  so  that 
weight  is  evenly  dis- 
tributed over  all  craw- 
ler rollers.  if  boom 
is  too  high  the  rear 
rollers  will  carry  most 
of  weight;  if  boom  Is 
too  low  the  front  roll- 
ers will  carry  most  of 
weigjit . 
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LEVER  OPERATING  PR0CE3XFRE  (CONT'D.) 

TO  SWING: 


1.  Lever  No,  1  must  be 
up  (engine  clutch  en- 
gaged) . 

2.  Lever  No.  2  must  be 
in  backward  position 
(awing  gears  engaged.) 

3.  Lever  No.  6  must  be 
in  forward  position 
(swing  brake  released.  ) 

4.  Levers  No-7  and  No. 
8  must  be  up  (traction 
brakes  set.)  In  some 
types  of  work  on  level 
ground,  traction  brakes 
do  not  need  to  be  set. 
Lever  No,  3  will  now 
swing  the  turntable  and 
boom  right  or  left.  To 
stop  a  swing  motion, 
reverse  on  Lever  No .3. 


PIGTOE  44 


TO  RAISE  AND  LOWER  THE  CRANE  BOOM  AND  PULL  SHOVEL  GIB  FRAME 

1,  Lever  No.  1  must  be  up  (engine  clutch  engaged.  ) 

2.  If  Lever  No. 9  is  on  the  rnachlne,  it  trust  be  in  forward  position 
(boom,  hoist  engaged.)  Lever  No.  4  is  now  pushed  forward  to  raise 
boom  during  which  operation  there  will  be  a  clicking  noise  made 
by  the  safety  boom  .pawl  dropping  from  one  ratchet  to  the  next. 
When  boom  is  at  desired  working  angle,  return  Lever  No.  4  to 
neutral.  With  boom  pawl  Lever  No. 10  forward,  place  foot  In  stirrup 
of  Pedal  B2  and  lift  up  slowly  to  make  sure  that  safety  boom  pawl 
la  firmly  seated  in  the 

ratchet.  To  lower  the 
boom,  raise  It  slightly 
then  disengage  the 
safety  boom  pawl  by 
pulling  back  on  Lever 
No,  10;  place  foot  In 
stirrup  of  Pedal  B2  and 
lift  up  slowly.  When 
boom  is  at  desired 
angle,  press  down  on 
Pedal  B2;  engage  safety 
boom  pnwl  (Lever  No.  10 
forward)  then  lift 
Pedal  B2  slowly  until 
you  are  sure  safety  boom 
pawl  Is  firmly  seated. 
CAUTION:  Do  not  engage 
safety  boom  pawl  while 
the  boom  is  being  lower- 
ed. To  raise  and  lower 
shovel  boom,  see  Page 
105, 
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SAFETY  PRECAUTIONS 


For  the  safety  of  the  operator  and  others  working  near  the  machine, 
and  to  prevent  damage  to  the  machine,  the  following  rules  should 
be  observeda 

1-  Be  sure  all  operating  levers  are  in  neutral  before  engaging 
engine  clutch, 

2-  Always  engage  engine  clutch  slowly  with  the  engine  Idling. 

3-  Always  set  swing  brake  when  traveling. 

4-  Always  set  traction  brake  when  parked  or  when  operating  on  in- 
clines . 

5-  Never  lift  loads  greater  than  the  rated  capacity  at  given 
radii  -  the  engine  is  powerful  enougji  to  tip  the  machine  over. 

6-  Never  swing  fast  when  load  is  near  or  at  rated  capacity  because 
fast  swinging  causes  load  to  extend  beyond  boom  point  thus  in- 
creasing the  radius  beyond  the  capacity  of  the  machine.  This 
carelessness  mipht  tip  the  machine  over. 

7-  Keep  the  machine  in  good  operating  condition. 

8-  Keep  the  machine  clean.  The  process  of  cleaning  is  one  good 
way  to  discover  trouble  in  the  making  such  as  loose  bolts, 
water  leaks,  oil  connections,  etc. 

9-  When  nand  cranking  the  engine  always  use  left  hand  and  pull 
crank  handle  u^svd  and  across  the  engine.  This  reduces  the 
hazard  of  the  arm  being  struck  by  the  crank  handle  should 
there  be  a  reversal  of  direction  of  crankshaft  rotation. 

10-  Read  the  operation  section  of  this  manual  carefully. 
CAREFUL    OPERATION  IS  THE  BEST  INSURANCE  AGAINST  AN  ACCIDENT- 

RECEIVING  A  NEW  MACHINE  I 

Before  Koehring  machines  are  shipped  from  the  factory,  they  are 
given  a  final  inspection.  Each  item  is  carefully  checked  with 
specifications  after  which  each  machine  is  put  through  an  actual 
operating  test.  Despite  these  precautions,  oversights  sometimes 
occur  or  the  machine  might  have  been  damaged  in  transit.  To  fur- 
ther safeguard  the  purchaser's  Interest,  the  machine  should  be 
carefully  inspected  before  unloading,  noting  on  the  bill  of  lading 
any  damaged  or  miss ing  parts  and  reporting  the  same  to  the  frei^t 
agent.  Thus  all  parties  concerned  are  properly  protected  until 
responsibility  for  such  damages  or  shortages  Is  determined. 

STARTING  A  NEW  MACHINE: 

(These  rules  apply  also  to  starting  used  machines.)  Beiore  start- 
ing machine,  it  should  be  thoroughly  Inspected  by  the  operator. 
Remove  metal  shields  from  windows  and  store  the  shields  in  the 
rack  provided  for  them  on  the  left  deck.  Inspect  all  gear  cases 
to  be  sure  they  are  filled  to  the  proper  oil  level.  Check  the 
greasing  of  machine  and  open  gears.  Inspect  all  cables  to  be 
sure  there  are  no  broken  strands  and  that  the  cables  are  properly 
and  securely  fastened  at  both  ends. 


LUBRICATION! 

Check  the  amounts  of  oil  in  the  engine  and  the  air  cleaner  to  be 
sure  they  are  up  to  the  proper  oil  levels.  Refer  to  "Engine  Lu- 
brication", ?R^e  (G7)  for  correct  grades  of  oil  to  be  used  for  the 
prevailing  temperature.  Remove  the  spark  plugs  and  pour  approxi- 
mately 1/2  an  ounce  of  engine  oil  into  each  cylinder'to  insure  lu- 


BEFORE  STARTING  THE  ENGINE 
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brication  of  the  pistons  and  the  cylinders  at  the  first  starting 
of  the  engine.  Replace  spark  plugs.  Note--This  practice  is  also 
advisable  when  starting  engines  that  have  been  idle  for  thirty  days 
or  more  . 


Fill  the  fuel  tank.  Add  one  pint  of  light  engine  oil  to  each  five 
gallons  of  gasoline  during  the  first  fifty  hours  of  operation. 
CAUTION:  Never  fill  the  fuel  tank  near  an  open  flame  or  when  the 
engine  is  running.  Keep  metal  funnel  in  contact  with  metal  filler 
when  filling  fuel  tank  to  avoid  the  possibility  of  a  static  spark 
igniting  the  vapors. 


Fill  the  cooling  system  with  clean,  soft  water  or  anti-freeze  solu- 
tion, depending  upon  climatic  conditions.  The  capacity  is  8^  U.S. 
gallons •  Never  pour  cold  water  into  an  empty  or  parially  empty 
cooling  system  if  the  engine  is  hot  as  it  might  cause  the  engine 
block  or  cylinder  head  to  crack  or  warp.  Never  pour  hot  water  into 
the  cooling  system  when  the  engine  is  very  cold  as  this,  too, 
might  cause  the  engine  block    or  cylinder  head    to  crack  or  warp. 

STARTING  THE  ENGINE; 

When  you  are  sure  all  preliminary  steps  as  outlined  in  the  forego- 
ing paragraphs  have  been  completed,  the  engine  is  ready  to  start. 
Be  sure  engine  clutch  is  disengaged  (Lever  No.l  down)  and  the  ig- 
nition switch  is  of f r  Open  the  throttle  about  1/4  way.  Pull  choke 
control  all  the  way  out;  press  on  starter  button  and  crank  engine 
one  or  two  revolutions.  Next  push  choke  control  in  half-way.  Turn 
ignition  switch  'on.  Push  starter  button  to  start  the  engine. 
With  cold  motor,  use  choke  sparingly  until  motor  is  running  smooth- 


before  working  it.  Never  race  a  cold  motor.  In  extreme  cold  weather 
it  might  be  necessary  to  remove  the  spark  plugs  and  pour  a  small 
amount  of  gasoline  into  each  cylinder  before  starting  the  engine. 
CAUTION:  Be  sure  oil  gauge  registers  pressure  to  chow  that  oil 
is  circulating.  Do  not  run  the  engine  more  than  a  very  few  minutes 
without  oil  circulation.  Never  operate  the  starter  more  than  30 
seconds  at  a  time  without  pausing  to  allow  the  starter  to  cool. 
Excessive  cranking  periods  will  overheat  the  starter  and  cause  its 
failure.  A  warm  engine  usually  starts  without  using  the  choke. 
When  the  engine  will  not  start  due  to  "flooding'^  by  over  choking, 
push  the  choke  control  rod  all  the  way  in  and  let  the  engine  stand 
several  minutes  to  allow  excess  gasoline  to  evaporate.  Also  re- 
move spark  plugs  ,  wipe  them,  and  before  replacing,  crank  the  engine 
several  revolutions  to  clear  the  cylinders  of  excess  gasoline. 
CAUTION:  Be  sure  ignition  switch  is  off  before  removing  plugs 
and  while  cranking  engine  with  plugs  out. 

STOPPING  THE  ENGINE: 

Before  stopping  the  engine,  disengage  the  engine  clutch.  Allow 
the  engine  to  idle  a  few  minutes  then  t^j^n  Ignition  switch  off. 
CAUTION:  Turning  ignition  switch  off  while  engine  is  running 
fast  does  not  give  the  cooling  system  a  chance  to  carry  off  the 
excessive  heat  developed  in  the  engine  by  high  speed  or  heavy  load 
operation. 


FUEL: 


COOLING: 


ly .  Do  not  over 


thoroughly  warmed 
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HOISTING  AND  LOWERING  A  LOAD; 

NOTE  -  Either  or  both  right  and  left  hand  drums  may  be  used. 
With  the  engine  clutch  engaged  (lever  No.  1  up)  pull  back  on  lev- 
er No.  5  slowly  if  the  left  hand  hoist  drum,  is  used.  As  you  feel 
the  hoist  clutch  begin  to  enrage,  release  the  right  hand  brake 
pedal  B-3  and  continue  pulling  lever  No.  5  back  until  the  clutch 
is  fully  engaged  or  back-locked.  When  the  load  has  been  raised 
to  the  desired  height,  push  down  on  the  brake  pedal  E-3,  setting 
the  brake,  and  push  forward  on  lever  No.  5,  releasing  the  hoist 
clutch.  Setting  the  brake  and  releasing  the  hoist  clutch  must 
be  an  almost  simultaneous  operation  -  setting  the  brake  a  frac- 
tion of  a  second  before  releasing  the  hoist  clutch.  If  the  hoist 
clutch  is  released  before  the  brake  is  set,  the  load  will  drop 
several  feet  before  the  brake  catches  it,  thus  putting  an  unnec- 
essary strain  on  cables,  boom,  drum  shaft  and  gears.  The  brake 
can  be  latched  to  hold  a  load  suspended  while  traveling  but  in 
picking  up  a  load  and  swinging  it  to  another  location,  it  is  not 
necessary  to  latch  the  brake.  To  lower  the  load,  ease  the  foot 
pressure  on  the  brake  pedal.  If  the  right  hand  hoist  drum  is 
used  for  hoisting  and  lowering  a  load,  operation  follows  the  same 
procedure  as  above  outlined  except  that  lever  No.  4  and  brake 
pedal  B-1  are  used. 

OPERATING  A  CLAMSHELL: 

With  the  holding  cable  (left  hand  drum)  and  the  closing  cable 
(right  hand  drum)  wound  evenly  on  the  drums  with  no  slack  in 
either  cable,  pul]>  back  on  levers  No.  4  and  No.  5,  engaging  both 
drum  clutches  at  the  same  time,  and  release  brake  pedals  B-1  and 
B-3.  When  the  bucket  is  high  enough  to  swing  over  the  material 
to  be  handled,  push  down  on  both  brake  pedals  and  release  both 
clutches.  If  the  bucket  is  not  completely  open,  release  left 
foot  brake  pedal  B-1  slightly  allowing  the  closing  cable  to  un- 
wind and  the  bucket  to  open,  being  careful  to  avoid  too  much 
slack  In  the  cable.  Swing  the  bucket  over  the  material  to  be 
handled.  Release  both  brake  pedals  B-1  and  B-3  slightly,  allow- 
ing the  same  amount  of  cable  to  unwind  from  both  drums  and  the 
bucket  will  lower  wide  open  to  the  material.  With  the  closing 
cable  drum  clutch  fully  engaged  or  back-locked  by  pulling  back 
on  lever  No.  4,  release  the  left  brake  pedal  B-1  and  the  bucket 
will  begin  closing.  When  the  bucket  is  fully  closed,  fully  en- 
gage the  hoist  clutch  by  pulling  back  on  lever  No.  5,  release 
brake  pedal  B-3  and  bucket  and  load  will  be  raised.  While  the 
bucket  is  raising,  swing  the  machine  so  the  bucket  will  be  over 
the  desired  location  for  depositing  the  material  it  contains. 
When  the  bucket  has  reached  the  desired  height,  press  down  on 
both  brake  pedals  B-1  and  B-3  and,  with  the  rl^t  hand,  release 
clutch  levers  No.  4  and  No.  5.  Releasing  slightly  on  left  brake 
pedal  B-1  will  open  the  bucket  and  release  the  load.  NOTE:  For 
clamshell  operation,  bend  levers  No.  4  and  No»  5  close  enough  to- 
gether so  that  they  may  be  operated  simultaneously  with  the  right 
hand  for  disengaging  both  clutches.  The  left  hand  is  then  free 
for  operation  of  the  swing  lever. 

Precautions:       Do  not  allow  too    much  slack  cable    to  unwind  from 
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the  drum  when  dropping  the  bucket  on  the  material-  Never  drop  a 
closed  bucket  on  the  material  -  it  is  destructive  carelessness. 
Keep  the  cables  winding  evenly  on  the  drums;  crossing  cables  on 
drums  will  damage  the  cable.  By  keeping  clutches  and  brakes  pro- 
perly  ad  jus  ted  and  by  following  the  operating  procedure  as  outlined, 
there  will  be  even  wear  on  both  clutch  bands,  both  cables  and  both 
brakes.  Better  clamshell  work  can  be  done  if  machine  is  on  level 
ground. 

Taglinet  If  the  tagline  does  not  prevent  the  bucket  from  twist- 
ing around^  more  tension  can  be  added  by  pulling  several  feet  of 
cable  off  the  drum,  then  hold  the  drum  and  rewrap  around  th^  dnm 
the  slack  cable  that  has  been  pulled  off. 

OPERATING  A  DRAGLINE  t 

When  dragline  has  been  moved  to  its  digging  location,  set  the 
traction  brakes  (levers  No.  7  and  8  up)  to  hold  the  machine  sta- 
tionary while  dragging  the  bucket.  For  average  dragline  work 
the  boom  angle  is  usually  between  30  and  40  degrees.  However, 
certain  types  of  work  and  height  of  spoil  bank  (excavated  materi- 
al) will  determine  boom,  angle.  For  example,  a  shallow  cut  will 
not  produce  a  high  spoil  bank,  therefore  boom  can  be  worked  at  a 
lower  angle,  whereas  a  deeper  cut  produces  a  higher  spoil  bank 
and  consequently  requires  a  higjier  boom  angle  for  sufficient 
clearance  to  dump  dragline  bucket.  After  checking  the  hoist 
cable  (left  hand  larger  drum)  and  the  drag  cable  (right  hand 
smaller  drum)  to  be  sure  the  cables  are  wound  evenly  on  the  .drums 
and  that  there  is  no  slack,^  pull  back  on  hoist  clutch  lever  No.  5 
and  release  brake  pedal  B-3  to  lift  tHe  bucket  to  a  height  that 
is  Just  a  little  more  than  the  length  of  the  bucket  when  lever  No. 
5  is  pushed  forward  to  disengage  clutch  and  brake  pedal  B-3  is 
pressed  down  to  hold  bucket  suspended.  Swing  bucket  over  material 
to  be  excavated.  Lower  the  bucket  to  the  material  by  releasing 
brake  pedal  B-3  gradually.  Engage  the  drag  clutch  (lever  No.  4) 
and  release  brake  pedal  B-1-  As  the  bucket  is  pulled  toward  the 
machine,  it  will  dig  and  load  the  bucket  with  the  material  being 
excavated.  The  depth  of  digging  is  controlled  by  tension  on  the 
hoist  cable.  The  bucket  will  be  filled  at  some  point  between  the 
fair lead  and  the  boom  point  when  it  should  be  raieed  by  the  hoist 
cable  while  tension  on  the  drag  cable  is  controlled  to  prevent 
spillage.  CAUTION:  The  drag  cable  anchor  on  the  drag  chains  of 
the  bucket  must  never  be  pulled  against  the  dragline  fairlead. 
When  the  bucket  is  filled,  push  down  on  brake  pedal  B-1  and  release 
drag  clutch  lever  No.  4.  Engage  hoist  clutch  lever  No,  5  and  re- 
lease hoist  brake  pedal  B-3  Release  brake  pedal  B-1  just  enough 
to  balance  the  bucket  and  load  while  it  is  being  hoisted. 
CAUTION:  Holding  the  drag  brake  too  tight  will  increase  the  hoist 
load  and  hold  the  bucket  too  close  to  the  under  side  of  the  boonT, 
When  the  drag  brake  is  too  loose  it  allows  the  bucket  to  tip  down 
and  spill  the  load  while  hoisting.  Never  hoist  the  bucket  against 
the  boom  point.  Swing  the  machine  to  dumping  position  while  hoist- 
ing and  when  the  bucket  has  reached  the  desired  height,  set  the 
hoist  brake  pedal  B-3  and  release  the  hoist  clutch  lever  No.  5. 
To  dump  the  bucket,  release  the  drag  brake  pedal  B-1  gradually. 
Always  keep  slack  out  of  the  cables  and  be  sure  cables  wind  even- 
ly on  the  drums  while  operating. 

Dragline  operation  requires  a  good  sense  of  timing  and  much  prac- 
tice. As  you  become  more  proficient,  you  will  be  able  to  cast  the 
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bucket  several  feet  beyond  the  boom  point  either  by  accurately 
timing  the  drag  brake  release  as  you  swing  toward  the  digging  pos- 
ition or  by  stopping  the  machine  at  the  end  of  the  swing,  pulling 
the  bucket  up  near  the  boom  foot  then  releasing  the  drag  br°ke,  al- 
lowing the  bucket  to  swing  out  beyond  the  boom  point  then  letting 
the  bucket  down.  The  short  cable  from  the  arch  of  the  bucket  around 
a  sheave  on  the  hoist  chains  and  down  to  the  ends  of  the  drag  chains 
is  called  a  "dump  cable"  and  is  furnished  with  the  bucket.  This 
cable  may  be  lengthened  or  shortened  to  improve  the  balancing  of 
the  bucket.  To  avoid  damaging  the  bucket,  the  dump  sheave,  the 
spreader  bar  and  chains-never  drop  the  bucket  from  any  great  height. 
Dropping  the  bucket  flat  on  the  ground  will  bend  the  bottom  and 
thus  impair  the  digging  angle  of  the  lip  and  teeth  -  the  teeth  and 
the  front  of  the  bucket  arch  should  rest  on  the  ground  to  be  in 
proper  digging  position. 


OPERATING  A  SHOVEL; 


As  illustrated  on  page  27,  the  principal  operation  motions  of  a 
shovel  are  hoisting  the  dipper,  crowding  out  and  racking-in  the 
dipper,  and  swinging  from  digging  posit  ion  to  dumping  position  and 
back.  When  machine  is  at  the  dlgrlng  location,  set  the  traction 
brakes  (levers  No,  7  and  No.  8  up)  to  hold  the  machine  station- 
ary while  working.  In  average  work  the  boom  should  be  at  an  angle 
of  approximately  45  degrees.  When  working  against  a  high  bank 
which  requires  a  high  digging  reach,  the  boom  should  be  higher 
but  never  beyond  a  65  degree  angle.  In  a  low  or  shallow  cut  the 
boom  3hould  be  lower  but  never  beyond  a  35  degree  angle .  After 
the  boom  has  been  set  at  the  proper  working  angle,  with  dipper 
on  the  ground,  be  sure  the  boom  safety  ratchet  pawl  is  firmly 
seated.  Shift  lever  No.  9  toward  the  operator  to  racklng-ln  pos- 
ition. Shift  lever  No.  2  back  to  position  for  engagement  of  swing 
gears.  Engage  the  raoklng-ln  clutch  (lever  No.  4  forward)  tonalse 
the  dipper  slightly  for  clearance  then  engage  the  hoist  clutch 
(lever  No.  5  back)  with  the  ri^t  hand;  release  the  hoist  brake 
B-3;  engage  the  crowd  clutch  (lever  No.  4  back)  with  the  right 
hand  and  release  crowd  brake  pedal  B-1.  After  the  dipper  has  been 
crowded  into  the  bank  -  Just  far  enough  to  slice  off  a  cut  deep 
enough  to  fill  the  dipper  as  it  is  being  hoisted  -  release  the 
crowd  clutch  (lever  No.  4  forward  to  neutral)  and  set  the  crowd 
brake  (pedal  B-1  down),  thus  holding  the  dipper  at  the  desired 
digging  depth  while  hoisting.  When  the  dipper  is  full,  release 
the  crowd  brake  and  rack-in  the  dipper  away  from  the  bank  for 
clearance  while  swinging.  Release  the  hoist  clutch  when  the  dip- 
per has  reached  the  desired  height  and  set  the  hoist  brake.  Swing 
the  dipper  to  dumping  position  then  press  down  on  the  dipper  trip 
lever  to  open  the  dipper  door  for  discharge  of  the  material.  The 
dipper  door  will  slam  shut  and  lock  as  it  is  being  lowered  on  the 
return  swing  to  digging  position.  Never  crowd  the  dipper  with  such 
force  that  it  stalls  the  engine.  Do  not  hold  the  dipper  crowded 
into  the  bank  by  slipping  the  crowd  clutch  as  this  practice  puts 
unnecessary  wear  on  the  crowd  clutch  band  and  takes  power  away  from 
the  hoist  effort.  The  dipper  can  be  held  in  any  position  -  crowd- 
ed out  beyond  the  boom  point  or  racked-ln  under  the  boom  -  with 
the  crowd  brake.  The  dipper  can  be  held  at  any  height  with  the 
hoist  brake.  Never  swing  while  the  dipper  is  resting  on  the  ground 
or  while  digging  to  avoid  bending  the  dipper  sticks  or  twisting 
the  boom.  Never  crowd  out  the  dipper  so  far  that  the  stops  (aoine- 
times  called  greenhorns)  on  the  under  side  of  the  dipper  sticks 
strike  the  shipper  shaft  pinions.  Never  rack  in  so  far  that  dip- 
per stick    spacer  block  v3tr^-jK©3  boom.       During    operation,  the 

A^iVi^j^li  UNIVERSITY  OF  CALIFORNIA 


OPERATION  SECTION 


PAGE  61 


WORKING  OPERATIONS  (CONT'D.) 


left  hand  Is  used  to  engage  the  swing  clutch.  The  right  hand  Is 
used  to  engage  the  hoist  clutch  then  shift  to  engage  the  crowd 
clutch  and  back  to  the  hoist  lever  when  crowding  is  completed.  The 
only  exception  to  this  procedure  Is  when  making  shallow  cuts  where 
it  is  necessary  to  engage  the  crowd  clutch  slightly  ahead  of  the 
hoist  clutch.  In  this  latter  case  the  left  hand  is  used  on  the 
crowd  lever  and  the  right  hand  on  the  hoist  lever.  The  crowd 
clutch  should  be  adjusted  so  that  It  does  not  b^ck-lock  during 
operation.  Never  drop  the  dipper  too  fast.  Avoid  striking  the 
crawlers  and  thus  eliminate  damage  to  the  machine  and  dipper. 

When  loading  hauling  equipment,  never  hold  the  dipper  too  high 
for  dumping  as  the  falling  material  might  damage  the  truck  or 
wagon.  If  the  dipper  becomes  loaded  at  the  bottom  of  a  cut  rack 
in  enough  to  clear  the  rest  of  the  bank  while  hoisting  -  hoist- 
ing a  loaded  dipper  through  the  bank  consumes  extra  power  and  time. 
Much  practise  and  keen  observation  is  required  to  become  an  effic- 
ient shovel  operator. 

OPERATING  A  PULL  SHOVEL: 

The  operating  cycle  of  a  pull  shovel  consists  of  extending  the 
dipper  arm  with  dipper  to  its  maximum  reach;  lowering  the  boom, 
arm  and  dipper  to  the  digging  point;  pulling  the  dipper  to  the 
machine  to  fill  it;  hoisting  and  swinging  to  dumping  position; 
dumping  then  swinging  back  to  digging  position.  When  machine  is 
at  digging  location,  set  the  traction  brakes  (levers  No.  7  and  8 
up)  to  hold  the  machine  stationary  while  pulling  on  the  dipper. 
Engage  the  hoist  clutch  (lever  No.  5  back)  and  release  hoist  brake 
pedal  B-3.  Release  drag  drum  brake  pedal  B-1  Just  enough  to  allow 
cable  to  pay  out  until  the  dipper  arm  is  fully  extended.  Release 
hoist  clutch  (lever  No.  5  forward)  and  set  hoist  brake  pedal  B-3. 
Lcwer  the  dipper  to  the  ground  by  slightly  releasing  the  hoist 
brake.  Engage  the  drag  clutch  (lever  No.  4  back)  to  pull  the  dipper 
toward  the  machine  thus  filling  the  dipper.  The  depth  of  the  cut 
can  be  controlled  by  the  tension  held  on  the  hoist  cable  with  the 
hoist  brake.  When  the  dipper  is  filled,  or  pulled  up  close  to  the 
boom,  release  the  drag  clutch  and  set  the  drag  brake.  Engage  the 
hoist  clutch  and  release  the  hoist  brake  to  raise  the  boom  and 
dipper.  Swing  to  dumping  positiono  Releasing  slightly  on  the 
drag  brake  will  allow  the  dipper  to  swing  out  for  dumping  the  ex- 
cavated material.  As  the  drag  cable  is  paying  out  in  the  dumping 
operation,  it  is  necessary  to  wind  some  hoist  cable  on  the  hoist 
drum  to  prevent  the  boom  from  lowering.  Swing  back  to  dif!;ging  pos- 
ition. Do  not  swing  the  machine  while  the  dipper  is  on  the  ground 
or  being  filled  to  avoid  damaging  the  dipper  arm  and  boom.  Keep 
the  cables  winding  evenly  on  the  drums.  Do  not  drop  the  dipper 
more  than  a  few  inches  to  force  the  teeth  into  exceptionally  hard 
material . 
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OPERATION  UNDER  ABNORMAL  CONDITIONS 
EXTREME  SOFT  GROUNDt 

A  firm  footing  for  the  machine  Is  essential.  If  the  ground  Is  soft 
enough  to  bog  down  the  crawlers,  mats  should  he  used.  Mats  are 
usually  made  In  sets  of  three  or  four  so  that  when  finished  with 
one  cut,  the  second  and  third  mats  can  be  swung  Into  position  ahead 
of  those  on  which  the  machine  is  working  and  thus  provide  a  con- 
tinuous firm  path  for  the  machine.  Mats  may  be  built  of  2"  x  12*^ 
timbers  or  logs  as  Illustrated  In  Figure  47  below. 

The  timber  mat  should  be  of  laminated  construction  as  shown  with 
each  board  securely  nailed »  Holes  should  be  bored  through  each 
end  for  insertion  of  cable  slings  as  shown  I  Pieces  of  old  cable 
can  be  used  for  this  purpose.  Mats  can  also  be  built  of  logs  or 
poles  laced  together  with  old  cable  as  shown  In  Figure  47,  al- 
lowing enough  overlap  at  one  end  for  slings. 


BOARD  MAT 


CABLE  CLIPS 


LOG  MAT 

FIGURE  47 
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EXTREME  SLIPPERY  GROUND; 

To  prevent  s lipping  In  hard  wet  clay.  Ice  or  snow,  grousers  should 
be  attached  to  crawler  pads  as  shown  in  Figure  48  below.  Holes  are 
provided  In  each  crawler  pad  for  the  attachment  of  grousers  with 
ordinary  3/4"  machine  bolts-  Grousers  may  be  cut  in  12j"  lengths 
and  drilled  with  two  13/16"  holes  on  one  side  as  shown. 


CLEAT- METHOD  OF  ATTACHMENT 

FIGURE  48 

WHEN  MIRED  IN  SOFT  GROUI^Dt 

If  machine  becomes  mired  in  soft  ground,  remove  hoist  cable^  from 
boom  and  attach  free  end  securely  with  clips  to  tree  as  illustrated 
in  Figure  49  below.  Apply  power  to  hoist  and  traction  until  ma- 
chine is  on  firm  ground.  If  machine  is  dragline,  use  drag  cable. 
Illustration  shows  front  end  down.  If  rear  end  is  down  swlnj^  cab 
around  and  fasten  cable  to  tree  m  rear. 


FIGURE  49 

NOTE  -  For  engine  operation    under  abnormal  conditions  see  Engine 
Section.         i     I  u  Mill'-  - 
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CABLE  LENGTHS  FOR  304 


o  a  D  ±Q 

Dia. 

o  L  y -L6 

Boom  Lengths 

25' 

30' 

35' 

40' 

45' 

50' 

55' 

60' 

DRAGLTHE 
Drag, 
Hoist 

3/4" 
5/8" 

X 

0 

Cable  Lengths 

39 » 
62' 

44' 
72' 

49' 
82' 

54' 
92' 

59' 
102' 

64' 
112' 

69' 
122' 

74' 
132' 

CLAMSHELL 
Holding 
Clos  ing 
Ta^line 

(Rud-o-Katic 

5/8" 
5/3" 

3/a" 

) 

0 
0 

© 

71' 
100' 
GO' 

Gl' 
110' 

CO' 

91' 
120' 
60' 

101' 
130' 
60' 

111' 
140' 
60' 

121' 
150' 
60' 

131' 
160' 
60' 

1^1' 
170' 
60» 

Hoist 

1  Part 
Hoist 

2  Part 
Hoist 

3  Part 

5/8" 
5/6" 

5/a" 

0 
0 
0 

71' 
IIG' 
153' 

81' 
131' 
173' 

91' 
146' 
193' 

101' 
161' 
213' 

111' 
176' 
235' 

121' 
191' 
254' 

13]  ' 
206' 
273' 

141' 
221' 
292' 

n  u  u  1 .  J 1  u  1  o  I 
6  Part 

1/2" 

® 

210' 

240' 

270' 

300' 

330' 

360' 

390' 

420' 

SHOVEL 

18 '-0"  BOOM  -  15 '-0"  STICKS 

HOIST 

5/3" 

c 

65' 

BOOM  HOIST 
4  Part 

5/8" 

0 

120' 

TRIP 

5/16" 

® 

33' 

PULL  SHOVEL 

BOOH  HOIST 

5/6" 

X 

75' 

DIPPER 

DJGGIHG 

3/4" 

Y 

60' 

JIB  FRAME 
HOIST 

1/2" 

0 

80' 

X    6  Str,   -  19  Wire  -  Lanflay  -  Flexible  seale  construction, 
independent  wire  rope  center, 

0    6  Str.  -  19  Wire  -  Irproved  plow  steel  -  hemp  center. 

®   6  Str.   -  19  Wire  -  Plow  steel  -  henp  center. 
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CABLE  HANDLING 

When  -unreeling  or  uncoiling  wire  cable,  it  is  important  that  no 
kinks  be  allowed  to  form.  Once  a  kink  is  made,  no  amount  of 
strain  can  remove  it  and  the  cable  is  unsafe  for  use,  Hany  of  the 
kinks  that  occur  in  a  cable  are  started  between  the  time  the  cable 
is  being  removed  from  reel  or  coil  and  the  time  it  is  reeved  on 
the  machine.  Illustrated  below  are  the  proper  and  improper  methods 
of  handling  cable. 


FIGURE  50 


Correct  way  to 
unreel  cable. 


Incorrect  way  to 
unreel  cable. 


FIGURE  51 

Correct  way  to  Incorrect  way  to 

uncoil  cable.  uncoil  cable. 


FIGURE  52 

CORRECT  INCORRECT 


CLIPPED  CABLE  ATTACHMENTS 

Illustrated  above  are  the  incorrect  and  correct  ways  for  clipping 
attachments.  U-bolts  should  bear  against  the  short  end  of  the  rope 
with  bases  on  the  live  side.  Distance,  center  to  center,  between 
clips  should  be  6  times  the  rope  diameter.  Nuts  should  be  tight- 
ened equally  with  rope  iinder  tension  and  retlghtened  after  the 
first  few  hours  of  continuous  service. 
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REEVING  OF  BOOM  SUSPEX^SION  CABLE  FOR 
CHAl^-DRAGLINE-CLAMSTIELL-PILE  DRIVER 

With  the  boom  for  any  one  of  the  above  combinations  attached  to 
the  turntable  by  the  boom  foot  pins  and  lying  horizontally  on 
blocking  under  the  boom  point,  you  are  ready  to  reeve  the  boom  sus- 
pension cable «  Place  the  spool  of  cable  (at  the  left  side  of  the 
machine)  on  a  bar  or  pipe  properly  blocked  up  so  that  the  ca- 
ble may  be  unwound  as  it  is  being  reeved  on  the  machine.  Take 
the  end  of  the  cable  to  the  boom  point;  pass  the  cable  underneath 
the  outer  left  hand  boom  point  sheave  (A) ;  from  the  top  of  sheave 
(A)  bring  the  cable  back  to  and  around  "A"  fram.e  shelve,  (E);  then 
out  and  around  horizontal  boom  point  sheave  (C);  back  and  around 
"A"  frame  sheave  (D);  out  and  over  the  top  of  the  outer  ri^t 
hand  boomi  point  sheave  (B);  from  the  underside  of  shelve  (B)  back 
to  "A"  frame  and  dead  end  with  wedge  and  socket  attached  to  "A" 
fram.e  at  anchor  (H)  .  Pull  the  rest  of  the  cable  from  the  spool, 
taking  this  end  of  the  cable  and  passing  it  over  the  left  hand 
"A"  frame  sheave  (G)  and  down  to  the  boom  hoist  drum  (F)  where 
it  is  anchored  with  a  wedge  as  shown. 
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REEVING  OP  CABLES  FOR  VARIOUS  OPERATIONS 


PIGFTOE  54 
LUAP  LIPTING  CRANE  (ONE  PART  LINE) 


The  load  hoist  cable  Is  anchored  to  the  left  hand  drum  (A),  Pass 
the  cable  underneath  the  drum  (A)  and  over  the  large  left  hand 
boom  point  sheave  (B)  and  down  to  the  load  (C). 


FIGURE  55 


LOAD  LIPTING  CRANE  (TWO  PART  LINE) 


The  load  hoist  cable  is  anchored  to  the  left  hand  drum  (A).  Pass 
the  cable  underneath  the  drum  (A)  and  over  the  large  left  hand  boom 
point  sheave  (B),  down  and  around  hook  block  sheave  (C)  and  back 
up  to  the  boom  point  (D)  vftiere  it  is  anchored  with  a  wedge  socket. 
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CABLE  REEVING  FOR  VARIOUS  OPERATIONS.  (CONT'D.) 


PIOURE  56 

LOAD  LIFTING  CRANE  (THREE  PART  LINE) 


The  load  hoist  cable  Is  anchored  to  the  left  hand  drum  (A),  Pass 
the  cable  vinderneath  the  drum  (A)  and  over  the  large  left  hand  boom 
point  sheave  (B);  down  and  around  hook  block  sheave  (C);  up  and 
around  the  large  right  hand  boom  point  sheave  (D)  and  down  to  hook 
block  where  cable  is  anchored  at  (E). 


PIODRE  57 


raAGLINE 


DRAG  CABLE: 


Fasten  the  live  end  of  the  drag  cable  to  the  dragline  bucket  chain 

at  (D).  Lead  the  drag  cable  through  the  dragline  fairlead  (E)  and 

underneath  and  around  the  right  hand  drum  (F)  where  drag  cable  is 

anchored  to  drum  as  shown.    HQIST  CABLE i  Fasten    the  live  end  of 

the  hoist  cable  to  the  dragline  bucket  bail  chains  at  (0).  Pass 

the  hoist  cable  over  the  large  boom  point  sheave     (B)     (use  left 

hand  sheave  if  there  are  two  large  ones  at  boom  point).  Then  lead 

the  cable  down  to  and  under  the  left  hand  drum  (A)  where  the  cable 

is  anchored  with  a  wedge  socket  as  shc^.    DUMP  CABLE i    Dead  end 

cable  at  bucket  bail  (G),  pass  under  and  ov^^r  the  ball  sheave  (H) 

and  attach  to  dragline  bucket  chain  at  (D)  •-r.riT^jr /^r  .-j i  ir/%r.Lii i 
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FIOTJRE  58 
CLAMSHELL  CRANE  WITH  TAOLINE 

Fasten  the  clamshell  hoisting  or  holding  cable  to  the  load  pin 
or  wedge  socket  on  the  bucket  (D)r  Then  pass  the  cable  over  the 
large  left  hand  boom  point  sheave  (B)  and  down  to  and  under  the 
left  hand  drum  (A)  whore  cable  is  anchored.  Fasten  one  end  of 
the  clamshell  closing  cable  to  the  right  hand  drum  (E)  with  wedge 
socket.  Lead  the  cable  from  under  the  drum  (E)  up  to  and  over  the 
large  right  hand  boom  point  sheave  (C)  and  down  to  the  clamshell 
bucket.  The  reeving  of  clamshell  buckets  varies  in  accordance  with 
the  type  of  bucket  used,  therefore,  reference  must  be  made  to  reev- 
ing diagram  supplied  with  bucket  to  be  used.  Tagllne  cable  is 
hQoked  as  shown. 

-  ■  f^^^Ofilf^  Original  from 

□igili^        V.:-UUgH^  UNIVERSITY  OF  CALIFORNIA 


PAGE  84 


KOEHRING  COMPANY 


CABLE  REEVING  FOR  VARIOUS  OPERATIONS.  (CONT'D.) 


FIGfURE  59 
PILE  DRIVER 

Fasten  one  end  of  the  hammer  hoist  cable  to  the  hammer  at  (D) 
then  lead  the  cable  over  the  large  left  hand  boom  point  sheave 
(B)  and  down  to  and  under  the  left  hand  drum  (A)  v^ere  it  is  an- 
chored with  a  wedge  socket  as  shown.  When  stationary  leads,  as 
shown,  are  used,  cable  from  the  right  hand  driam  (E)  and  over  the 
large  right  hand  boom  point  sheave  (C)  can  be  used  to  lift  piling 
into  place  under  the  hammer  (D).  For  swinging  leads  -  not  illus- 
trated -  fasten  one  end  of  the  hoist  cable  to  the  leads,  then  pass 
the  cable  over  the  large  right  hand  boom  point  sheave  (C)  and  down 
to  and  under  the  right  hand  drum  (E)  where  it  is  anchored  with 
wedge  socket. 
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CABLE  REEVING  FOR  VARIOUS  OPERATIONS.  (CONT'D.) 


FIGURE  60 


SHOVEL 

To  prepare  a  shovel  for  new  cable  reeving,  crowd  the  dipper  to 
extreme  out  position  and  lower  It  to  the  ground.  Release  the 
crowd  and  hoist  brakes.  With  the  dipper  In  this  position,  push 
the  padlock  sheave  at  the  back  of  the  dipper  forward  so  that  It 
Is  clear  of  the  boom  when  boom  Is  lowered.  Now  lower  boom  to  a 
point  where  boom  point  sheaves  rest  on  dipper  stick  spacer  block. 
Remove  old  or  worn  cable.  For  the  boom  suspension  cable  place 
the  spool  of  cable  (at  the  left  side  of  the  machine)  on  a  bar  or 
pipe  properly  blocked  up  so  that  the  cable  may  be  unwound  as  It 
Is  being  reeved  on  the  machine-  If  the  cable  comes  In  a  coll, 
roll  It  out  like  a  hoop  until  the  entire  length  Is  laid  out 
straight.  Take  one  end  of  the  cable  out  to  the  boom  point;  pass 
the  cable  over  and  around  the  outer  left  hand  boom  point  sheave 
(A).  From  the  bottom  of  sheave  (A)  lead  the  cable  back  to  and 
aroimd  sheave  (N);  across  to  and  around  sheave  (M) ;  out  and  over 
the  top  of  the  right  hand  boom  point  sheave  (D);  from  the  under- 
side of  sheave  (D)  back  to  the  "A"  frame  where  It  Is  anchored 
with  a  wedge  and  socket  (S).  Pass  the  other  end  of  the  cable  over 
the  left  hand  "A"  frame  sheave  (0)  and  down  to  the  boom  hoist 
drum  (L)  where  It  Is  anchored  with  a  wedge  as  shown  at  (P).  ,  For 
the  dipper  hoist  cable,  lead  the  cable  under  the  left  hand  drum 
(J)  and  anchor  with  wedge  as  shown  at  (F).  Lead  the  other  end  of 
the  hoist  cable  over  the  top  of  the  boom  point  sheave  (B)  then 
dcwn  to  dipper  sheave  block  (E),  through  the  sheave  block  from 
the  front  side,  around  the  sheave  then  up  and  over  the  half  sheave 
(C)  where  It  Is  anchored  with  a  wedge.  For  the  dipper  trip  cable, 
attach  a  wedge  socket  to  one  end  of  the  cable.  Fasten  the  wedge 
socket  to  the  dipper  trip  plunger  casting  (Q).  Lead  the  other 
end  of  the  cable  through  the  saddle  block  guide  sheaves  (R);  back 
over  "A"  frame  guide  sheave  (K);  througji  the  guide  tube  (T),  then 
over  dipper  trip  drum  (H)  where  It  Is  anchored  as  shown  at  (G). 
(Follow  same  procedure  for  reeving  new  shovel  attachment.) 
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CABLE  REEVING  FOR  VARIOUS  OPERATIONS (CONT'D-) 


PIGURS  61 

PULL  SHOVEL 

The  Jib  frame  cable  on  a  pull  shovel  performs  the  pame  function 
as  the  boom  hoist  cable  on  a  crane  or  shovel.  To  prepare  a  pull 
shovel  for  new  cable  reeving,  pull  in  the  dipper  until  the  handle 
is  vertical  then  lower  the  boom  lontil  the  dipper  is  resting  on  the 
ground.  For  the  jib  frame  cable,  lead  one  end  of  the  cable  over 
the  left  hand  jib  frame  sheave  (K),  from  the  bottom  of  sheave  (K) 
back  to  and  around  sheave  (P),  across  the  sheave  (Q)  ,  out  and-over 
the  top  of  the  right  hand  jib  frame  sheave  (J),  from  the  \mder  side 
of  sheave  ( J)  back  to  the  "A"  frame  and  anchor  with  wedge  and 
socket  fastened  to  "A"  frame  at  (R)  •  Lead  the  other  end  of  the  ca- 
ble over  the  "A"  frame  sheave  (0)  down  to  the  boom  hoist  drum  (N) 
where  it  is  anchored  with  wedge  as  shown  at  (S).  For  the  hoist 
cable,  lead  the  cable  under  the  left  hand  drum  (H)  and  anchor  with 
wedge  as  shown  at  (C).  Lead  the  other  end  of  the  cable  over  sheave 
(L)  on  the  Jib  frame,  out  and  over  sheave  (A)  on  the  dipper  arm, 
from  the  under  side  of  sheave  (A)  back  to  the  Jib  frame  and  around 
anchor  spool  (H)  where  it  is  fastened  with  clamps.  For  the  pull 
cable,  lead  the  cable  under  the  right  hand  drum  (E)  and  anchor  with 
wedge  as  shown  at  (D),  Lead  the  other  end  of  the  pull  cable  over 
the  top  of  sheave  (G);  out  to  the  top  of  sheave  (B)  then  from  the 
bottom  of  sheave  (B)  back  to  the  boom  and  anchor  with  a  wedge  and 
socket  at  (P),  (Follow  same  procedure  for  reeving  new  pull  shovel 
attachment-)  ,  Original  froi. 
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OPERATING  ADJUSTMENTS 

Every  operator  should  know  and  understand  the  operating  adjust- 
ments required  to  keep  his  maohlne  In  Its  best  working  condition. 
A  properly  adjusted  machine  is  easier  to  operate  and  helps  to 
avoid  "breakdowns  or  costly  delays, 

ADJUSTING  THE  ENGINE  CLUTCH 

The  engine  clutch  is  of  the  single  plate  disc  type  and  Is  mounted 
at  the  flywheel  end  of  the  engine.  It  is  Important  that  the  en- 
gine clutch  hacklocks  when  it  Is  fully  engaged  for  operation.  This 
hacklock  or  locklng-ln  action  Is  readily  detected  by  the  feel  of 
a  very  slight  kick  In  the  hand  by  Lever  No.  I,  see  page  42.  If 
the  backlock  action  cannot  be  felt ,  do  not  rtin  the  machine  until  prop- 
per  adjustment  is  made  to  backlock  the  clutch.  To  adjust,  pull  out 
lock  pin  (A);  turn  the  yoke  (B)  sligiht  ly  to  the  right;  release  the 
lock  pin  and  continue  turning  yoke  to  the  right  until  the  lock  pin 
snaps  into  place  in  the  next  adjusting  hole.  Try  clutch.  If  clutch 
slips,  pull  out  lock  pin;  turn  yoke  slightly,  then  release  lock  pin 
and  continue  turning  yoke  to  the  right  until  lock  pin  snaps  into 
the  next  adjusting  hole.  Try  clutch  again.  If  clutch  still  slips, 
repeat  the  adjustment  but  never  turn  the  yoke  more  than  one  hole 
at  a  time.  It  is  Important  that  clutch  Is  not  adjusted  so  tightly 
that  It  cannot  be  backlocked.  Ordinarily,  turning  the  yoke  one  or 
two  holes  provides  sufficient  adjustment  although  a  new  clutch  may 
require  several  similar  adjustments  before  the  friction  plates  wear 
smoothly  enough  for  efficient  operation.  NEVER  OPERATE  WITH  ENGINE 
CLUTCH  SLIPPING.    For  further  details  see  Engine  Section. 
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OPERATING  ADJUSTMENTS  (CONT'D.) 


FRICTION  CLUTCH  ADJUSTMENTS   (See  Figure  63): 

The  swing  and  traction  clutches,  both  drum  clutches  end  the  boom 
hoist  clutch  are  siril??rly  constructed  and  all  are  adjusted  in  the 
following  manner: 

Disengage  all  clutches,  including  the  engine  clutch.  To  tighten 
the  clutch  band,  loosen  the  lock  nut  (  A  )  and  turn  the  adjusting 
nut  (  B  )  out  toward  the  end  of  the  eye  bolt  as  far  as  is  necess- 
ary for  proper  clutch  operation.  Tighten  lock  nut  (  A  ).  NEVER 
set  clutches  so  tight  that  they  will  not  back-lock.  A  clutch 
that  is  too  tight  does  not  pull  any  better  than  one  that  is  too 
loose  and,  furthermore,  when  a  clutch  is  .either  too  ti^t  or  too 
loose,  the  lining  will  burn  and  thus  impair  the  efficiency  of 
the  clutch  as  well  as  shorten  the  life  of  the  lining.  Check  the 
band  carrier  screws  (  C  )  and  set  them,  to  a  clearance  of  l/32" 
between  the  screws  and  the  clutch  band  WHEN  THE  CLUTCH  IS  ENGAGED. 
Be  sure  the  lock  nut  on  screw  (  D  )  is  tightened  after  clearance 
adjustment  is  made. 

Check  the  back-lock  of  the  clutch.  Set  the  back-lock  adjusting 
screws  (  E  )  to  provide  a  minimum  amount  of  back-lock  just  enough 
to  keep  the  clutch  engaged. 

To  increase  the  amount  of  back-lock  of  the  clutch,  screw  out  on 
adjusting  sdrews  (  E  ) .  To  decrease  back-lock  screw  in  on  ad- 
justing screws  (  E  ).  Both  screws  should  be  adjusted  equally 
after  which  lock  nuts  must  be  securely  tightened.  The  clutch 
will  disengage  itself  v^en  it  does  not  have  enough  back-lock;  hard 
to  engage  when  it  has  too  much. 

When  the  clutch  band  linings  are  new  or  until  they  are  smoothed 
down  and  properly  seated,  several  clearance  and  back-lock  ad- 
justments might  be  required  after  which  these  adjustments  should 
be  made  at  regular  Intervals. 

DRUM  BRAKE  ADJUSTMENTS    (See  Figure  63): 

Both  drum  brakes  and  the  boom  hoist  brske  are  of  similar  construc- 
tion and  are  adjusted  in  the  following  manner: 

Release  all  brake  pedals.  Be  sure  boom  ratchet  safety  pawl  Is 
engaged  (Lever  No.  10  forward-see  Page  42);  lift  brake  pedal  B-2 
as  high  as  It  will  go  and  place  under  it  a  block  of  wood  or  some 
other  substantial  support  to  hold  the  pedal  up.  To  adjust  the 
brake  bands,  pull  out  lock  pin  (P)  and  turn  the  adjusting  nuts 
(G)  and  (H)  up  until  the  brake  holds  the  required  load.  Turn  lock 
nut  (H)  down  against  the  casting  and  draw  it  tight.  Replace  lock 
pin  (F).  After  boom  hoist  drum  brake  adjustment  is  made,  be  sure 
to  remove  support  from  under  brake  pedal  B-2.  Drum  brakes  should 
not  be  operated  any  tighter  than  necessary  to  hold  the  required 
loads.  Check  brake  bands  after  adjusting  to  be  sure  they  are  re- 
leasing properly.  If  they  drag,  proper  release  is  obtained  by 
adjusting  bolt  (J)  and  spring  (K). 

NOTE:  When  brake  is  set  clearance  must  be  maintained  at  point  (L). 
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PIGORE  64 
SWING  BRAKE  ADJUSTMENT 
To  tlgjxten  swing  brake,  push  lever  No.  6  (page  42)  forward  to  re- 
lease brake.      Loosen  lock  nut  (A)  then  tighten  adjusting  nut  (B) 
Just  enough  to  make  the  brake  hold.  NOTE:  The  brake  must  not  drag 
when  released  or  while  swinging  the  turntable.  ^ 


PIOTJRB  65 

TRACTION  BRAKE  ADJTTSTKENT 


Disengage  traction  brakes  (Levers  No.  7  and  No.  8  down-see  page 
42).  Loosen  locknut  (A)  and  turn  adjusting  nut  (B)  to  tighten  the 
band.  After  proper  adjustment  has  been  made,  tighten  nut  (  A  ) 
NOTE:  Do  not  tighten  breke  too  much  without  testing  it.  Ordin- 
arily, turning  the  adjusting  nut  (  B  )  from  one  flat  side  on  the 
nut  to  the  next  flat  side  -  or  one-sixth  of  a  turn  -  will  be  enough 
adjustment  to  make  at  one  time  before  testing  brake.  Inspect  the 
toggle  action  on  the  brakes  at  regular  intervals  to  be  sure  the 
linkage  has  a  sufficient  amount  of  back-lock  to  keep  the  brakes 
set.  Pin  (  C  )  should  pass  the  center  line  of  pin  (  D  )  and  pin 
(  E  )  about  3/8"  as  shown  at  (P)  Figure  65  above,  when  the  brake 
is  set.  To  Increase  the  amount  of  back-lock,  turn  out  the  adjust- 
ing set  screws  (  G  ) ;  to  decrease  the  back-lock  turn  screws  in- 
Always  securely  tighten  the  lock  nuts  on  screws  (  n  )  after  mak- 
ing adjustments. 
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SWING  AND  TRACTION  BEVEL  GEAR  SHAFT  ADJUSTMENT  (S«e  Figure  66) 

The  swing  and  traction  bevel  gear  shaft  should  be  Inspected  at 
reg^ilar  intervals  to  determine  if  any  end  play  has  developed.  To 
check  the  shaft,  remove  the  grease  gun  connection  from  the  bear- 
ing retainer  cap  (  a )  and  insert  a  3/8"  drift  pin  about  4"  long 
Into  the  grease  gun  connection  hole,  and  under  the  pin  set  a  pinch 
bar  (  b)  supported. by  a  timber  as  illustrated  in  Figure  66.  Bear 
down  and  raise  pinch  bar  and  if  shaft  moves  up  and  down  from  l/l6" 
to  1/8"  or  more,  there  is  excessive  end  play  which  will  require 
adjustment.  To  adjust,  remove  the  six  capscrews  (C  )•  This  will 
allow  the  bearing  retainer  cap  (  A )  to  be  removed.  Be  careful 
that  the  shims  (  d)  do  not  drop  down  and  become  lost.  Remove  one 
shim  (d  )•  Replace  the  bearing  retainer  cap  (  a)  and  the  capscrews 
(C  )•  Be  sure  to  tighten  the  capscrews  evenly  when  screwing  them 
back  into  place.  Check  shaft  and  if  excessive  end  play  remains, 
repeat  the  adjustment,  removing  only  one  shim  at  a  time,  until  all 
but  a  very  sllgjit  movement  is  eliminated. 

SWING  AND  TRACTION  BEVEL  GEAR  AEJUSTMENTS    (See  Figure  67) 

To  test  the  swing  and  traction  bevel  gears  for  excessive  back 
lash  or  wear,  set  all  operating  levers  at  neutral,  releasing  all 
clutches  and  brakes.  With  one  hand,  hold  the  left  hand  drum  sta- 
tionary and  with  the  other  hand  push  the  right  hand  drum  back  and 
forth  In  a  rocking  motion.  Reverse  this  operation  to  test  the 
left  hand  drum.  In  each  case  if  the  outer  rim  of  the  drum  moves 
more  than  approximately  1/4",  there  is  excessive  wear  on  the  swing 
and  tractilon  bevel  geers  and  adjustment  la  required.  To  adjust, 
loosen  all  capscrews  (A  )  and  {  B)  and  locate  the  cut  In  the  split 
shims.  Do  not  remove  cap3C3*ewB  (B  )  which  pass  through  shims  at 
the  cut.  Remove  capscrews  (  a)  and  pull  out  one  shim  (c  )•  (Note 
that  the  shims  are  of  different  thicknesses  to  facilitate  adjust- 
ment, and  v^en  removing  one  be  sure  it  has  identical  halves •)  Re- 
place and  tighten  icapscrews  (A  ),  then  check  the  mesh  of  the  bevel 
gears.    There  should  be  a  clearance  of  from  .012"  to  .040". 
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OPERATING  ADJUSTMENTS  (CONT^D.) 


FIGURE  69  J 
CRAWLER  BELT  AND  DRIVE  CHAIN  ADJUSTMENT  > 

The  right  and  left  traction  drive  chains  must  have  between  3/4" 
to  1"  sag  at  top  and  bottom  as  shown  In  Figure  69.  It  Is  Important 
that  the  amount  of  sag  be  equal  In  both  chains  to  evenly  distribute 
the  loads  they  carry  and  to  Insure  straight  traveling.  When  ad- 
Justing  the  drive  chain  there  must  be  slack  In  the  crawler  belt 
because  tightening  the  chain  also  tightens  the  belt.  Remove  lock 
pins  (  A  )  and  t\irn  adjusting  nut  on  both  the  inside  and  outside 
adjusting  bolts  as  required.  The  inside  and  outside  bearings  (  C  ) 
must  be  kept  in  perfect  alignment  so  that  the  traction  drive  chains 
will  run  true  on  the  drive  sprockets.  Replace  look  pins  (  A  ), 
Travel  the  machine  forward  the  length  of  the  crawlers.  This  brings 
all  slack  in  the  crawler  belt  to  the  top  where  it  can  be  checked 
for  proper  sag  shlch  should  be  approximately  3/4"  to  1"  as  in- 
dicated. 

To  adjust  crawler  belt,  remove  adjusting  nut  lock  pin  (  A  )  and 
turn  adjusting  nut  (  B  )  on  both  inside  and  outside  adjusting  bolts 
as  required.  The  inside  and  outside  bearings  (  C  )  must  be  In  per- 
fect alignment  so  that  the  crawler  belt  runs  true  on  the  tumblers. 
Replace  lock  pin  {  A  ).      Make  adjustment     opposite  end  of  chains. 

NOTEi  When  traveling  in  deep  sand  or  other  loose  material  It  is 
advisable  to  have  more  slack  in  the  chains  and  belt  to  avoid  clog- 
gl-ng. 
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EQUIPMENT  CHANGES  FOR  VARIOUS  OPERATIONS 

To  convert  the  Koehrlng  Crane  to  a  clamshell^  dragline^  pile 
driver,  shovel  or  pull  shovel  no  changes  are  required  In  the 
mechanism  to  steer,  travel  or  swing  the  machine. 


FIGURE  71 


FIGURE  72  SHOVEL 


FIGURE  73  CRANE 


PKHJRE  74  I«AaLI|tt 


LAGGING 

Drum  and  sprocket  laggings  are 
split  to  facilitate  installa- 
tion on  the  main  shaft  as  shown 
in  Figure  71  above.  The  two 
halves  of  each  lagging  should 
be  used  together  as  each  pair 
is  drilled  to  fit  the  drum  be- 
fore splitting.  Each  half  Is 
quickly  and  easily  Installed  by 
placing  it  over  the  shaft  and 
bolting  to  the  drum.  Figure  72 
shows  the  drum  shaft  equipped 
to  operate  as  a  shovel.  The 
tapered  lagging  for  the  dipper 
hoist  cable  Is  at  the  left,  and 
the  double  sprocket  lagging  for 
crowding  and  racking-ln  the 
dipper  is  at  the  right.  Figure 
73  shows  the  drum  shaft  equipped 
to  operate  as  a  lifting  crane, 
clamshell  or  pile  driver.  Both 
laggings  are  of  the  same  dia- 
meter with  the  narrow  one  at  the 
left  and  the  wide  one  at  the 
right.  Figure  74  shows  the 
drxim  shaft  equipped  to  operate 
as  a  dragline  or  pull  shovel. 
The  larger  diameter  lagging  for 
the  hoist  cable  is  at  the  left, 
and  the  smaller  diameter  lagging 
for  the  drag  cable  is  at  the 
right.  . 
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WIPMENT  CHANGES  FOR  VARIOUS  OPERATIONS  (CONT'D.) 
LIFTING  CRAME; 

Both  drum  laggings  on  the  lifting  crane  main  drum  shaft  are  of 
the  same  large  diameter.  The  narrow  lagging  Is  placed  at  the  left 
and  the  wide  lagging  at  the  right.  If  only  one  drum.  Is  used,  only 
one  large  diameter  sheave  is  needed  at  the  boom  point.  If  both 
drums  are  used  for  load  lifting,  two  large  diameter  sheaves  are 
needed  at  the  boom  point.  If  the  crane  should  be  equipped  with  a 
falrlead  for  dragline  work  or  an  auxiliary  front  drum  for  pile 
driving  work.  It  Is  not  necessary  to  remove  these  two  parts  for 
lifting  crane  work. 


CLANSHELL  CPANE; 

Both  drum  laggings  on  the  clamshell  crane  main  drum  shaft  are  of 
the  same  large  diameter  so  that  both  the  llftln,r  cable  find  the 
closing  cable  wind  on  the  drum  at  the  s'^me  speed.  The  narrow  lag- 
ging is  placed  at  the  left  and  the. wide  lagging  ot  the  right.  Two 
large  diameter  sheaves  are  needed  at  the  boom  point,  and  a  tag- 
line  drum  attachment  must  be  installed  on  the  boom  to  operate  the 
tagline  or  cable  which  prevents  the  clamshell  from  twisting  around 
during  hoisting  and  lowering  operations.  If  the  clamshell  crane 
should  be  equipped  with  a  fair  lead  for  dragline  work  or  an  auxilifiry 
front  drum  for  pile  driving,  it  is  not  necessary  to  remove  these 
two  parts  for  clamshell  crane  work. 

DRAGLINE  CRANE t 

The  left  hand  drum  lagging  on  tHe  dragline  main  drum  shaft  Is  used 
for  hoisting  the  bucket  and  Is  of  large  diameter.  The  right  hand 
drum  lagging  used  for  dragging  the  bucket  is  of  small  diameter. 
A  dragline  f&lrlead  used  to  guide  the  drag  cable  to  the  drag  drum 
is  bolted  at  the  place  provided  for  it  at  the  front-center  of  the 
turntable.  Only  one  large  diameter  sheave  is  needed  at  the  boom 
point  for  the  hoist  cable . 

PILE  DRIVER; 

Both  drum  laggings  on  the  pile  driver  main  drum  shaft  are  the  same 
as  used  for  the  lifting  crane-  However,  if  the  machine  is  already 
equipped  as  a  dragline  with  one  large  diameter  drum  lagging  and 
one  small  diameter  drum  lagging  on  the  main  drum  shaft,  no  changes 
of  lagging  will  be  necessary  as  the  pile  driver  attachment  can  be 
operated  satisfactorily  with  the  dragline  drum  laggings.  If  fair- 
lead  or  tagline  or  both  are  attached  to  the  machine,  it  will  not 
be  necessary  to  remove  them.  Two  large  diameter  sheaves  are  re- 
quired at  the  boom  point. 
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CHANGING  BOOMS  FOH  VARIOUS  TYPES  OP  OPERATIONS 


Following  are  the  types  of  iDOoms  or  front  end  attachments  required 
for  the  various  combinations  to  vdiich  the  Koehring  crane  can  be 
converted  3 


CONBINATION 

FRONT  END  ATTACHMENT 

CRANE 

Crane  boom  with  two  lar^^e  point  sheaves 

CLAMSHELL 

Crane  boom  with  two  large  point  sheaves  and  tap^line 

DRAGLINE 

Crane  boom  with  two  lar^e  point  sheaves^and  fair  lead 

PILE  DRIVER 

Crane  boom  with  two  large  point  sheaves  and  auxil- 
iary front  drum. 

FULL  SHOVEL 

Jib  frame  and  boom,  bucket  arm  and  buckets 

SHOVEL 

Shovel  boom,  dipper  sticks  and  dipper. 

To  save  time  and  heavy  lifting,  it  is  advisable  to  build  a  crib 
of  timbers  upon  vdiich  the  front  end  attachment  to  be  installed  on 
the  machine  should  be  placed.  (See  Figures  75  and  76  below  and 
Figure  77  on  Page  98.)  The  cribbing  shouldbehlgh  enough  to  place 
the  boom  foot  of  the  attachment  at  the  same  height  as  the  boom 
foot  pins  on  the  turntable.  The  attachment  to  be  placed  on  the 
cribbing  should  be  handled  by  the  attachment  already  on  the  machine. 
Another  crib  should  be  built  for  the  storage  of  the  attachment  to 
be  taken  off  the  machine.  The  distance  between  cribs  should  not 
be  too  great  as  the  machine  is  not  designed  to  travel  more  than  a 
short  distance  without  a  boom  or  front  end  attachment.  Boom  or 
attachment  changes  should  be  made  on  level  ground. 

STORING  CRANE,  DRAGLINE  AND  PILE  DRIVER  BOOMS  ON  CRIBBING 


FIGURE  75 

Cribbing  as  illustrated  above  is  made  up  of  12"  x  12"  timbers. 
The  distance  (X)  from  the  ground  to  boom  foot  should  be  approx- 
imately 5 '-3"  . 


STORING  PULL  SHOVEL  ATTACHMENT  ON  CRIBBING 


FIGURE  76 

Cribbing  as  Illustrated  above  is  made  up  of  12"  x  12"  timbers  (C), 
8"  X  8"  timbers  (B)  and  6"  x  6"  timbers  (A).  The  distance  (X) 
from  the  ground  to  boom  foot  should  be  approximately  5'-3'', 
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STORING  SHOVEL  ATTACHMENT  ON  CRIBBING 


FIGURE  77 


Cribbing  as  Illustrated  above  is  made  up  of  12"  x  12"  timbers  (C  )  , 
6"  X  8"  timbers  (b  )  and  6"  x  6"  tim.bers  (  A  ).  The  distance  (X) 
from  the  ground  to  boom  foot  should  be  approximately  5' -3". 


After  the  machine  has  been  moved  to  the  proper  position  at  the 
cribbing  as  illustrated  in  Figure  77  above,  line  up  the  turntable 
with  the  crawlers •  Lower  the  boom  on  the  cribbing  which  should  be 
built  high  enough  to  permit  easy  removal  of  the  boom  foot  pins. 
Remove  pins,  and  after  machine  is  backed  away  from  boom^  insert 
the  pins  in  the  boom  foot  casting  for  use  with  other  booms.  Remove 
the  hoist  cables  and  the  boom  hoist  cable.  Roll  the  cables  in 
colls  or  wind  them  on  cable  spools,  lubricating  the  cables  as  they 
are  rolled  or  woiand,  and  store. 


If  a  crane  or  a  dragline  Is  to  be  converted  to  a  shovel,  remove 
boom  as  directed  under  "Removing  Crane  Boom."  In  addition  to  the 
boom  on  a  dragline,  the  fair lead  must  be  removed  by  taking  out 
bolts  (A)  shown  in  Figure  78^  Page  99.  Replace  bolts  in  fair lead 
and  store*  Remove  the  right  and  left  hand  drum  laggings  from  the 
main  drum  shaft  and  store.  Bolt  the  tapered  lagging  (A),  Figure 
7li,  Page  96  at  the  left  hand  of  the  drum  shaft.  Bolt  the  double 
sprocket  lagging  at  the  right  hand  of  the  drum  shaft-  The  shovel 
drum  shaft  assembly  complete  with  tapered  and  sprocket  lagging  is 
shown  in  Figure  72,  Page  95-  Put  the  crowd  chain  around  the  left 
hand  sprocket  of  the  double  sprocket  lagging;  fasten  the  ends  of 
the  crowd  chain  together  with  chain  pin;  Insert  cotter  in  chain 
pin  and  open.  Do  not  try  to  adjust  crowd  chain  until  the  boom  is 
raised  to  an  anp:le  of  approximately  40  degrees*  To  attach  the  re- 
versing or  racklng-in  chain  which  operates  from  the  right  hand 
sprocket  of  the  double  sprocket  lagging  on  the  main  drum  shaft  to 
the  single  sprocket  on  the  boom  hoist  shaft,  remove  the  patch  plate 
attached  by  four  bolts  to  the  curved  section  of  the  cab  bulkhead. 
Put  the  chain  around  the  sprocket  on  the  boom  hoist  shaft;  pass 
it  through  the  hole  in  the  cab  bulkhead  to  and  around  the  right  hand 
sprocket  of  the  double  sprocket  lagging  on  the  main  drum  shaft;  fas- 
ten the  ends  with  a  chain  pin;  insert  cotter  and  open.    Reeve  the 
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CHANGING  BOOMS  FOR  VARIOUS  TYPES  OP  OPERATIONS  (CONT^D.) 

MOUNTING  SHOVEL  ATTACHMENT   (CONT'D.  PROM  PAGE  98) 

shovel  boom  hoist  cable  as  described  on  page  (85) •  Raise  shovel 
boom  to  an  angle  of  approximately  40  degrees.  Wrap  the  end  of  the 
dipper  hoist  cable  in  a  large  loop  around  the  ends  of  the  dipper 
sticks  -  just  ahead  of  the  greenhorns  on  the  racking  to  prevent 
slipping  when  hoisting  -  and  clamp  the  cable  securely.  With  the 
dipper  resting  on  the  ground,  wind  the  dipper  hoist  cable  until 
the  rear  ends  of  the  dip- 
per sticks  are  about  two 
feet  above  the  height  of 
the  shipper  shaft  on  the 
boom.  Travel  the  machine 
forward,  guiding  the  bpom 
between  the  sticks  until 
far  enough  to  lower  sticks 
on  the  shipper  shaft  pin- 
ions- Check  to  be  sure 
that  the  same  number  of 
rack  teeth  on  each  dipper 
stick  are  between  the  ship- 
per shaft  pinions  and  the 
end  of  the  racking  so  that 
dipper  sticks  run  square 
with  the  pinions.  (See 
Pigure  80,  Page  100.)  Re- 
lease the  left  foot  brake 
pedal.  Lower  boom  and  back 
up  machine  until  the  end 
of  the  dipper  sticks  are 
near  the  shipper  shaft  pin- 
ions.    Check  again  on  the 

number  of  teeth  between  pinions  and  end  of  rack  to  be  sure  there 
are  an  equal  number  on  both  sides.  To  place  saddle  blocks  In  pro- 
per position,  remove  nut  (E),  Pigure  81,  Page  101,  on  one  end  of 
the  shipper  shaft;  remove  thrust  washer  (P)  behind  the  nut,  then 
slide  the  saddle  block  out  to  a  little  beyond  the  width  of  the 
dipper  stick.  (Do  not  pull  the  saddle  block  off  the  shaft  for  this 
particular  adjustment  as  it  is  heavy  and  will  require  added  time 
and  labor  to  replace. 1  Hold  the  gib  (G)  In  place,  and  swing  the 
saddle  block  up  so  the  gib  and  saddle  block  will  clear  the  top  of 
the  dipper  stick,  then  slide  the  saddle  block  and  gib  in  place  so 
that  gib  is  between  saddle  block  and  stick.  Replace  thrust  washer 
and  nut  on  the  end  of  the  shaft.  Draw  nut  up  tight,  using  a  ham- 
mer on  the  special  wrench  furnished  with  the  shovel  attachment. 
Insert  cotter -in  shaft  and  open,  Place  the  other  saddle  block  In 
a  similar  manner.  Remove  dipper  hoist  cable  from  dipper  sticks 
and  reeve  it  through  dipper  sheave  block  as  described  on  page  (85). 
Grease  the  tops  of  the  dipper  sticks  and  the  racking.  Raise  the 
boom  to  an  angle  of  approximately  40  degrees.  Wing  the  hoist 
cable  and  lift  dipper  about  3  feet  off  the  ground.  Shift  lever 
No.  9  page  42,  to  racklng-ln  posit  ion.  Crowd  out  and  rack-in  the  dlppe: 
sticks  several  times  using  Lever  No.  4.  Do  not  strike  the  stops 
at  either  end  of  the  dipper  sticks.  If  racking  teeth  do  not  mesh 
properly  with  shipper  shaft  pinions,  adjust  saddle  block  pibs  as 
described  on  Page  101.  Adjust  crowd  chain  as  described  on  Page  102. 
Adjust  right  hand  drum  clutch  as  described  on  Page  (88)  to  be 
sure  it  does  not  back-lock.  Adjust  dipper  trip  clutch  as  describ- 
ed on  Page  103. 
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FIGURE  79 


When  a  machine  Is  shipped  from  the  factory  as  a  comhlnation  lift* 
ing  crane  and  shovel,  the  racklng-ln  sprocket  and  the  operating 
mechanism  to  shift  the  sliding  jaw  clutch  Is  already  Installed. 
When  a  machine  Is  shipped  as  a  crane  only  or  dragline  only,  the 
racklng-ln  sprocket  and  the  sliding  Jaw  clutch  and  lever  linkage 
are  omitted.  To  convert  a  crane  or  dragline  to  a  shovel,  move 
machine  to  cribbing  prepared  for  storage  of  crane  or  dragline  boom 
and  remove  boom  as  described  on  page  (97)-  Remove  crane  or  drag- 
line laggings  from  the  right  and  left  hand  drums  of  the  main  drum 
shaft  and  store.  Bolt  the  tapered  shovel  hoist  lagging  to  the  left 
hand  drum;  place  the  two  halves  of  the  double  sprocket  lagging  a- 
roxrnd  the  right  hand  drum  and  bolt  securely  (see  Figure  72,  Page 
95.)  To  Install  the  racklng-ln  sprocket  and  sliding  jaw  clutch 
fork  and  lever  linkage,  as  shown  In  Figure  79,  place  the  two  halves 
of  sprocket  (A)  around  the  boom  hoist  shaft,  on  the  shoulder  pro- 
vided for  the  sprocket,  and  bolt  securely  with  bolts  (B).  Secure 
lever  operating  linkage  (C)  to  turntable  with  bolts  throu^  holes 
provided  on  turntable  and  attach  lever  (D). 
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FIGURE  81 


For  shovel  operation,  the  rl^t  hand  druni  clutch  -  for  crowding 
-  should  he  adjusted  so  that  It  will  not  hack-lock.  To  make 
this  adjustment j»  screw  In  adjusting  screws  (e).  Figure  (63),  Page 
(88),  Just  far  enough  to  keep  the  clutch  from  back-locking  then 
set  the  lock  nuts  (  L  ) • 

SADDLE  BLOCK  GIBS  g      (Figure  81) 

Saddle  block  gibs  must  be  ad- 
Justed  regularly  to  keep  the  rack 
or  shipper  shaft  pinions  In  prop- 
er mesh  with  the  dipper  stick 
racking,  Howe ver  ,  they  must  never 
be  adjusted  so  tight  that  the 
sticks  do  not  run  freely.  To  check 
the  saddle  block  gib  adjustment, 
hoist  the  dipper  until  the  dipper 
sticks  are  level.  Release  the 
crowd  brake.  Rock  the  saddle 
blocks  backward  and  forward  by 
crowding  out  and  racklng-ln  the 
dipper  sticks.  If  the  saddle 
blocks  can  be  rocked  more  than 
one  half  Inch,  the  gibs  should  be 
adjusted.  To  adjust,  remove 
lock  rod  (A),  loosen  lock  nuts 
(B)  and  (C)  on  both  adjusting 
bolts  (D).  Turn  both  adjusting 
bolts  (D)  an  equal  distance  using  lock  rod  (A)  as  a  wrench.  Do 
not  adjust  too  tight.  When  properly  adjusted,  the  saddle  blocks 
should  rock  forward  and  backward  about  3/8".  Be  sure  both  adjust- 
ing bolts  have  been  turned  down  the  same  distance.  After  adjust- 
ment  has  been  made,  replace  the  lock  rod  (A),  then  tighten  lock 
nuts  (B)  and  (C)  on  both  adjusting  bolts  (D).  Always  adjust  both 
right  and  left  hand  saddle  blocks  at  the  same  time. 

DIPPER    ANGLE  ADJTJSTnSNT  AND  SHEAVE  BLOCK    BUSHINGS;     (Flgxire  82) 

The  angle  of  the  shovel  dipper.  In  relation  to  the  dipper  sticks, 
is  adjusted  with  the  adjusting  links  (A).  To  change  the  dipper 
angle,  swing  the  turntable  so  that  it  lines  up  with  the  crawlers. 

Set  the  dipper  flat  on  the  groxind  as 
shown  in  Figure  82.  Release  the  crowd 
drum  brake  (left  brake  pedal) .  Allow 
a  little  slack  In  the  hoist  cable. 
Remove  bolt  (B)  from  both  links.  To 
decrease  dipper  angle,  travel  machine 
forward;  to  increase  dipper  angle, 
travel  machine  backward  -  the  distance 
traveled  In  either  direction  to  be 
Just  enough  to  permit    inserting  bolt 

(B)  into  the  next  adjusting  hole  in 
the  links.  When  the  sheave  block 
bushings  (C)  become  badly  worn  they 
can  be  reversed  for  further  use.  To 
reverse  the  bushings,  lower  the  dip- 
per to  the  ground  and  release  the  hoist 
cable  so  that  the  sheave  block  (D) 
tilts  forward,  as  shown  in  Figure  82. 
Remove  bolts  (E).      Pull  out  bushings 

(C)  ,  turn  therr.  ovf^r  and  replace.  Re- 

place  9^P^*^siffiFe4lF»!="" 
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DIPPER  LATCH  BAR: 

Latch  bar  (A)  must  be  set  so  that 
It  goes  Into  latch  keeper  not 
more  than  1/2".  To  adjust,  close 
and  pull  cotter  (B) •  Loosen  nut 
(C)  and  take  up  on  nut  (D)  to 
raise  latch  bar  out  of  latch 
keeper.  Loosen  nut  (D)  and  take 
up  on  nut  (C)  to  lower  latch  bar 
Into  keeper •  When  proper  adjust- 
ment  has  been  made  tighten  and 
cotter • 

CROWD  CHAIN:   (Fig.  84) 

To  operate  properly,  the  crowd 
chain  must  be  adjusted  with  a 
3 ma  11  amount  of  slack,  and  while 


FIGURE  83 


making  the  adjustment,  the  boom  must  be  set  at  an  angle  of  ap- 
proximately 40  degrees  as  indicated  in  Figure  84.  To  adjust  crowd 
chain,  crowd  the  dipper  out  almost  to  the  end  of  the  dipper  sticks; 
set  the  crowd  brake  (left  foot  pedal),  then  lower  the  dipper  to 
the  ground.  Crowding  the  dipper  out  puts  all  the  slack  in  the  top 
half  of  the  chain  and  makes  it  easier  to  adjust.  Loosen  nuts  (A) 
on  both  adjusting  bolts  (D).  Loosen  lock  nuts  (B)  and  tighten 
a  d  jus  ting  nuts  (C)  on  both  adjusting  bolts  to  make  the  chain 
tighter.  Be  sure  the  same  amount  of  adjustment  is  made  on  both 
adjusting  bolts  (D)  so  that  the  idler  sprocket  will  r\in  true  in 
the  crowd  chain.  After  the  proper  adjustment  is  made,  tighten  nuts 
(A)  and  (B).  Do  not  run  the  chain  too  tight.  CAUTION:  Never 
tighten  crowd    chain  with    the  boom  In  horizontal  position. 
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OPERATING  ADJUSTKENTS  (FOR  SHOVEL) 

DIPPER  TRIP  CLUTCH  AND  TRIP 
OPERATING  CABLE:  (Figures 
85  and  86) . 

The  dipper  trip  clutch 
(Figure  85)  should  be  so 
adjusted  that  when  the 
operator  pushes  down  on 
the  trip  lever  (Figure  86) 
which  is  mounted  on  lever 
No.  4  Page  42,  the  dipper 
door  will  open  instantly. 
This  clutch  should  have  a 
slight  amount  of  drag  all 
the  time  to  prevent  slack 
in  the  trip  cable  during 
the  cycle  of  operation. 
To  adjust  the  clutch  band 
(A)  for  dipper  tripping, 
loosen  lock  nut  (B)  and 
turn  the  adjusting  bolt 
(C)  out  of  the  band  crank 
arm  (D)  toward  the  hub  (E) 
of  the  clutch  spider  (F) 
to  tighten  the  clutch  just 
enough  to  open  the  dipper 

door  when  the  trip  lever  is  pushed  down.  When  the  adjustment  on 
bolt  (C)  is  used  to  its  full  extent,  loosen  lock  nut  (B),  and  screw 
bolt  (C)  up  into  band  arm  (D).  Then  loosen  lock  nut  (G)  and  turn 
down  nut  (H)  which  moves  the  clutch  shifter  yoke  (J)  in  toward  the 
clutch  far  enougji  to  take  up  the  adjustment  lost  by  screwing  bolt 
(C)  into  the  clutch  arm.  Tighten  lock  nut  (G)  and  readjust  clutch 
with  bolt  (C).  To  provide  the  proper  amount  of  drag  in  the  clutch 
to  remove  the  slack  In  the  trip  cable,  loosen  nut  (K)  on  bolt  (L) 
and  tighten  nut  (M) ,  then  test.  If  bolt  (L)  Is  drawn  too  tight, 
the  dipper  door  will  open  during  the  operating  cycle-  Tighten 
lock  nut  (K)  after  proper  adjustment  of  bolt  (L)  is  made.  The 
guide  bolts  should  be  so  set  that  there  is  approximately  l/l6" 
clearance  between  the  head  of  the  guide  bolts  and  the  clutch  band 
when  the  clutch  is  fully  engaged  by  holding  the  trip  lever  down. 
To  adjust  trip  operating  cable  (H),  shown  in  Figure  86,  loosen 
lock  nut  (0)  and  move  sheave  (P)  back  far  enough  tomake  the  cable 
taut.    Tighten  lock  nut  (0). 
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rehoving  shovel  attachment 

(Refer  to  "Storing  Shovel  Attachment  on  Cribbing,  "Page  98) 

If  the  shovel  attachment  Is  to  be  removed  but  not  transported  to 
another  location  for  storage^  It  can  be  removed  without  disassem- 
bling the  attachment.  To  remove,  line  up  the  turntable  with  the 
crawlers  and  lower  shovel  boom  to  an  angle  of  approximately  30 
degrees.  Crowd  the  dipper  out  to  the  end  of  the  dipper  sticks 
and  hold  the  dipper  about  12"  from  the  ground.  Place  two  short 
timbers  (A)  on  the  ground  directly  under  the  dipper  and  about 
18"  apart •  Lower  the  dipper  to  the  timbers  so  that  latch  plate 
of  the  dipper  Is  between  the  two  timbers  (A).  Place  a  short 
timber  (B)  across  the  top  of  the  dipper  sticks  under  the  boom, 
then  lower  the  boom  to  the  timber.  This  timber  should  be  so  lo- 
cated that  It  prevents  the  boom  point  sheaves  from  resting 
on  the  dipper  sheave  block.  Build  a  substantial  crib,  as  il- 
lustrated, under  the  boom  near  the  boom  foot  with  Just  enough 
clearance  between  boom  and  cribbing  to  permit  the  Insertion  of 
wooden  wedges  which  are  then  driven  In  far  enough  to  take  the 
weight  of  the  boom  off  the  boom  foot  pins.  Remove  the  dipper 
hoist  cable,  the  boom  hoist  cable  and  the  dipper  trip  cable  from 
the  machine.  Lubricate  cables,  wind  them  In  rolls  and  store  with 
attachment.  Remove  the  crowd  chain  from  the  crowd  drum  and  place 
It  on  top  of  the  boom  securing  It  to  the  boom  with  wire.  Remove 
boom  foot  pins  and  back  the  machine  away  from  the  boom.  Drive 
the  machine  to  the  attachment  to  be  used  and  which  should  be  stored 
on  cribbing  as  Illustrated  on  page  97.  Remove  the  reversing  or 
racklng-ln  chain  from  the  boom  hoist  and  load  hoist  shafts;  remove 
the  tapered  lagging  and  the  double  sprocket  lagging  from  the  hoist 
drums  and  store  all  of  these  accessories  with  the  shovel  attachment. 
The  dipper  trip  unit  can  remain  on  the  machine  unless  It  Is  to  be 
used  on  smother  machine  not  equipped  with  a  dipper  trip.  If  the 
shovel  attachment  Is  to  be  removed  for  transportation  to  another 
location,  It  should  b  e  disassembled  as  follows i  Line  up  the  turn- 
table with  the  crawlers;  set  the  boom  at  an  angle  of  approximately 
40  degrees;  crowd  the  dipper  out  to  approximately  18"  from  the  end 
of  the  dipper  sticks,  then  lower  the  dipper  to  the  ground.  Unfasten 
the  dead  end  of  the  hoist  cable  at  the  dipper  and  pull  the  cable 
out  of  the  dipper  block  sheave.  With  this  free  end  of  the  cable 
make  a  loop  around  the  dipper  sticks  Just  ahead  of  the  rack  teeth 
and  fasten  cable  with  clamps.  Remove  dipper  trip  cable.  Remove 
the  stops  at  the  rear  end  of  the  dipper  sticks.  Wind  the  hoist 
cable  until  all  slack  Is  removed  from  the  cable.  Release  the  crowd 
brake.  Back  the  machine  away  from  the  dipper,  crowding  out  the 
dipper  sticks  until  the  sticks  are  free  of  the  crowd  pinions.  Lower 
the  sticks  with  the  hoist  brake.  Replace  stops  on  ends  of  dipper 
sticks.  Remove  the  hoist  cable  from  the  dipper  sticks  and  from 
the  hoist  dJTum  on  the  machine.  Lower  the  boom  to  cribbing  which 
has  been  built  high  enou^  to  permit  easy  removel  of  boom  foot  pins. 
Remove  the  boom  hoist  cable.  Part  the  crowd  chains  and  lay  the 
ends  of  the  chains  on  top  of  the  boom  then  fasten  with  wire.  Re- 
move boom  foot  pins  and  back  machine  away  from  the  boom. 
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OPERATION  OF  BOON  HOIST  AND  RACKING-IN  LEVER  NO-  9 
(For  Shovel  Operation  Only  -  Page  42) 

Lever  No.  9  Is  not  furnished  with  a  machine  shipped  from  the  fac- 
tory for  use  as  a  crane  only.  This  lever  shifts  a  jaw  clutch  on 
the  boom  hoist  shaft.  When  pushed  away  from  the  operator  to 
latched  position,  the  jaw  clutch  on  the  boom  hoist  shaft  engages 
the  boom  hoist  drum,  then  by  pushing  forward  on  lever  No.  4,  the 
boom  raises.  When  lever  No.  9  Is  pulled  toward  the  operator  to 
latched  position,  the  jaw  clutch  on  the  boom  hoist  shaft  engages 
with  the  racklng-ln  sprocket,  they  by  pushing  forward  on  lever  No. 
4,  the  dipper  sticks  will  rack-In.  To  shift  lever  No.  9,  have 
lever  No.  4  In  neutral  position  (engine  clutch  engaged  by  pull- 
ing lever  No.  1  up);  push  lever  No.  9  for  boom  hoist  engagement 
and  pull  lever  No.  9  for  racklng-ln  engagement.  If  lever  No.  9 
does  not  latch  In  notch  for  selected  operation,  keep  pressure  on 
It  while  lever  No.  4  Is  pushed  forward  then  back  to  neutral  to 
line  up  the  clutch  jaws  for  engagement.  The  beginner  will  find 
It  easier  to  shift  lever  No.  9  with  the  engine  Idling.  Do  not 
operate  unless  lever  No.  9  Is  latched  In  selected  position.  Be 
sure  boom  safety  ratchet  pawl  Is  engaged  -  lever  No.  10  forward 
-  before  shifting  from  boom  hoist  to  racklng-ln  operation.  When 
operating  as  a  crane,  lever  No.  9  should  be  In  boom  hoist  posi- 
tion all  the  time.  The  crowd  and  racklng-ln  boom  hoist  lever  No. 
9  operates  two  friction  clutches  for  three  operations,  two  of  which 
operations  are  selected  by  lever  No.  9.  Pulling  lever  No.  4  back 
from  neutral  engages  the  right  hand  drum  or  crowd  clutch  and  crowds 
dipper  sticks  out.  Pushing  lever  No.  4  forward  from  neutral  en- 
gages the  clutch  on  the  boom  hoist  shaft  and  transmits  power  through 
the  sliding  jaw  clutch  operated  by  lever  No.  9  to  engage  the  boom 
hoist  drum  to  raise  the  boom  or  to  engage  the  reversing  sprocket 
on  the  boom  hoist  shaft  to  rack-in  the  dipper  sticks.  The 
reversing  sprocket  is  connected  to  the  crowd  drum  with  a  roller 
chain  which  reverses  the  crowd  drum  to  rack-in  the  dipper  sticks. 
To  select  boom  hoist  or  rack-in  operation,  see  description  of 
lever  No.  10,  Page  (52).  To  operate  lever  No.  4  in  crane  work, 
see  Page  (47). 


Pull  shovel  attachment  should  be  placed  on  cribbing  as  illus- 
trated on  Page  97.  If  crane  or  shovel  is  to  be  converted  to  pull 
shovel,  remove  crane  or  shovel  attachments  and  lagging  as  described 
on  pages  (98)  and  (104).  If  dragline  is  to  be  converted  to  a  pull 
shovel,  remove  only  the  dragline  falrlead  by  taking  out  six  bolts 
(A)  as  shown  in  Figure  78,  Page  99.  Pull  shovel  operation  requires 
the  same  drum  lagging  as  a  dragline  -  large  diameter  lagging  on  the 
left  hand  drum  and  small  diameter  lagging  on  the  right  hand  drum. 
If  a  shovel  is  to  be  converted  to  a  pull  shovel,  standard  dragline 
laggings  must  replace  the  shovel  laggings  removed.  If  a  lifting 
crane  is  to  be  converted  to  a  pull  shovel,  keep  the  large  diameter 
lagging  on  the  left  hand  drum  but  replace  the  right  hand  ]norp:inp; 
with  the  small  dragline  lagging. 
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MOUNTING  PULL  SHOVEL  /^TTACIIIlIilNT  (CONT'D.) 


Mount  the  pull  shovel  boom 
foot  adapter  on  the  turn- 
table, using  the  boom  foot 
pins  (  A  )  and  bolts  {  B  ) 
through  the  bolt  holes  pro- 
vided for  the  dragline 
falrle^^^d,  as  shown  in  Fig- 
ure 87,  Use  shims  (  C  )  at 
the  bolt  holes  to  fit 
adapter  to  the  turntable. 


PICJURE  88 

Mount  the  Jib  frame  on  the  adapter  with  pins  (D)  as  shown  in  Pig- 
-ure  88 •  The  large  sheave  (E)  should  be  at  the  left  and  the  an- 
chor spool  (F)  at  the  rlgjit. 


FIGURE  89 

Reeve  the  Jib  frame  cable  as  per  Instructions,  Page  (86).  Raise 
Jib  frame  using  same  levers  for  raising  crane  boom  Page  (47). 
Drive  the  machine  to  the  pull  shovel  boom  and  attach  boom  to  ad- 
apter with  pins  (G)  as  shown  In  figure  89.  Reeve  hoist  and  pull 
cables  as  per  instructions.  Page  (86).  .  .  ,r 
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OPERATING  ADJUSTMENTS  FOR  PULL  SHOVEL 


FIGURE  90 


Machine  operating  adjust- 
ments are  the  same  as  de- 
scribed under  "Operating 
Adjustments",  Pages  (87) 
to  (93),  If  a  shovel  has 
been  changed  to  a  pull 
shovel,  the  drag  clutch 
should  be  set  to  back-lock 
by  screwing  out  on  adjust- 
ing screw  (E ) ,  Figure  ( 63 ) , 
Page  (88).  The  angle  of 
the  dipper,  in  its  relation 
to  the  dipper  arm,  can  be 
adjusted  by  moving  the 
dipper  adjusting  link 
Figure  90,  up  or  down  on 
the  dipper  arm.  To  adjust 
the  ajigle,  line  up  the 
turntable  with  the  crawl- 
ers then  lower  the  dipper 
to  the  ground.  Release 
the  hoist  and  drag  brakes 
to  allow  a  generous  amount 
of  slack  in  the  cables. 
Remove  link  pin  (A)  and, 
with  dipper  on  the  ground, 
travel  the  machine  back- 
ward or  forward-depending 
upon  the  adjustment  desired 
-  until  the  pin  (A)  can  be 
inserted  into  the  select- 
ed hole.  To  remove  pull 
shovel  attachment, line  up 
the  turntable  with  the 
crawlers;  extend  the  dip- 
per arm  out  as  far  as  it 
will  go  then  lower  the  boom 
to  position  on  two  cribs 
as  shown  in  Figiire  76, 
Page  97.  Remove  the  hoist 
and  pull  cables.  Remove 
the  boom  foot  pins  then 
back  the  machine  about  one 
foot  away  from  the  boom. 
Place  some  blocking  on  top 
of  the  boom  near  the  dip- 
per arm  and  some  4"  x  4" 
or  similar  timbers  near 
the  foot  of  the  boom*  as 
shown  on  page  97.  Lower 
the  Jib  frame  to  this 
blocking  and  t  imbers ,  then 
remove  Jib  frame  mounting 
pins  and  Jib  frame  cable. 
Back  machine  away  from  Jib 
frame • 


Digili^ 
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UNLOADING  PRON  PLAT  CAR 
(See  Figures  92,  93  and  94,  Page  109) 

When  unloading  from  a  flat  car,  a  rainp  or  unloading  platform 
strong  enough  to  support  the  weight  of  the  machine  Is  necessary. 
After  flat  car  Is  spotted  at  unloading  point,  securely  block  all 
wheels  of  the  flat  car  to  prevent  it  from  moving  during  the  un- 
loading operation.  If  machine  is  to  be  unloaded  by  ramp  and  no 
ramp  is  available,  it  will  be  necessary  to  build  one  of  heavy, 
solid  timbers  as  shown  in  Figures  92  and  94,  Page  109.  The  ramp 
should  be  long  enou^  to  avoid  a  steep  grade.  When  the  machine 
Is  shipped  as  a  crane,  the  regular  method  is  to  load  the  machine 
and  block  it  at  one  end  of  the  flat  car,  with  the  boom  in  sec- 
tions, loaded  on  the  same  car  behind  the  machine.  In  most  cases, 
after  the  blocking  which  holds  the  machine  to  the  car  has  been 
removed,  the  machine,  less  boom,  is  run  down  the  ramp,  then  trav- 
eled to  the  other  end  of  the  car  where  the  machine  is  turned  to 
face  the  car  and  then  traveled  up  to  the  car  for  boom  attachment. 
The  lower  section  of  the  boom  is  then  moved  toward  the  machine 
where  the  boom  foot  A  is  Inserted  into  the  boom  foot  clevises  and 
fastened  by  the  boom  foot  pins.  The  machine  is  then  backed  up 
until  a  short  portion  of  the  lower  section  is  at  the  end  of  the 
car.  Now  the  second  section  Is  bolted  to  the  lower  section  and 
the  machine  backed  up  again  until  all  sections  have  been  mounted 
after  which  all  necessary  cables  for  the  boom  hoist  are  reeved. 
(For  cable  reeving  see  Pages  80  and  81.) 

If  conditions  at  the  unloading  point  will  not  permit  traveling 
machine  on  the  ground  from  one  end  to  the  other,  or  unloading  can 
be  done  from  only  one  end  of  the  car  and  the  boom  is  loaded  be- 
tween that  end  and  the  machine,  the  following  procedure  will  be 
necessary:  block  up  solidly  under  both  outside  sills  of  the  flat 
car  to  prevent  car  from  tipping,  then  swing  turntable  around  fac- 
ing the  boom  sections.  Assemble  and  mount  the  boom  on  the  machine. 
Be  sure  all  boom  section  bolts,  (A)  Figure  91,  and  cable 
guards  are  In  place  and  tight.  Reeve  the  boom  cable  as  shown  in 
Figure  53,  Page  80.  Raise  the  boom  Just  enough  to  balance  the  mac- 
hine as  Is  traveled  across  the  car  and  down  the  ramp. 

For  shovel  unloading,  follow  the  same  procedure  in  preparing  the 
flat  car  for  unloading  as  with  the  crane.  Shovels  are  shipped 
with  shovel  front  end  attached,  and  they  should  be  unloaded  with 
the  shovel  front  end  ahead.  See  Pig.  94,  Page  109.  After  removing 
the  blocking  from  the  shovel 
and  after  checking  all  cables 
to  see  that  both  ends  are 
securely  fastened,  raise  the 
boom  to  an  angle  of  about  40  de- 
grees. Hoist  the  dipper  about 
3  feet  from  the  car  floor  and 
set  the  hoist  brake.  Release 
the  crowd  brake  and  rack-in  the 
dipper  until  It  is  back  of  the 
boom  point,  then  set  the  crowd 
brake.  The  shovel  is  now  ready 
to  travel. 

Draglines,  Clamshells  and  Pile 
Drivers  are  unloaded  In  the  same 
manner  as  Cranes.  Pull  Shovels 
are  unloaded  in  the  same  manner 
as  shovels. 
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CAUTION I  When  unloading  machine  less  attachment  as  above,  always 
face  machine  as  shown  with  weight  In  rear  to  avoid  tipping. 

FIGURE  92 


B    B    0    0  a 


Suggested  method  of  attaching  boom  after  unloading  machine  from  car. 

FIGURE  93 


Proper    method  of  unloading    machine    with  assembled    attachment . 

FIGURE  94 
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STORAGE 

FOR  SHORT  PERIOD: 

If  possible,  move  machine  under  cover.  Run  machine  up  on  blocking, 
and  if  shovel  attachment  is  on  machine,  lower  dipper  to  blocking. 
Clean  crawlers  and  dipper  thoroughly.  Release  tension  from  all 
cables.  Grease  all  bearings,  gears,  etc.  thoroughly  enough  to  be 
sure  all  surfaces  are  coated  to  prevent  rust.  Grease  all  drum 
barrels  being  sure  that  surfaces  under  cables  are  coated.  Grease 
all  cables  thoroughly.  Install  metal  shields  as  provided  with  each 
machine,  over  windows.  If  shields  are  lost  use  boards.  Set  all 
brakes . 

FOR  FOUR  MONTHS  OR  LONGER; 

If  storage  is  to  be  longer  than  four  months,  follow  above  Instruc- 
tions, and  in  addition  replace  paint  which  has  worn  off  and  ex- 
poses metal.  Thoroughly  clean  and  paint  crawlers,  crawler  frames 
and  dipper.  Block  crawlers  at  each  end  to  prevent  movement,  and 
drive  wooden  wedges  under  each  side  of  the  two  front  turntable 
rollers  to  prevent  swinging.  Remove  all  clutch  and  brake  bands 
and  coat  friction  surfaces  thoroughly  with  a  rust  preventative. 
CAUTION:  Grease  must  be  cleaned  thoroughly  from  friction  surfaces 
before  replacing  bands  for  operating  use.  For  care  of  engine  and 
engine  accessories  during  storage,   see  Engine  Section. 

For  further  Instructions  refer  to  tentative  technical  manual  TMS- 
9715  Preparation  of  Corps  of  Engineers  Equipment  for  Storage  Is- 
sued by  Engineer  Field  Maintenance  Office,  P.  0.  Box  1679, 
Columbus,  Ohio. 

SHIPMENT  -  DOMESTIC 

NOTE--Worklng  weights  which  should  be  used  for  field 
shipping  weights  are  given  in  the  specifications 
on  Page  25.  Overall  lengths,  heights,  widths  are 
shown  In  the  specifications  on  Pages  28  to  36. 

TO  SHIP  BY  RAIL; 

Order  a  flat  car  (42'  or  longer)  having  a  capacity  of  60,000pounds 
or  more.  Machine  and  accessory  equipment  should  be  loaded  and 
blocked  as  shown  in  illustrations  on  Page  (111).  Block  car  to  pre- 
vent movement  while  loading.  If  platform  loading  facilities  are 
not  available,  buildaramp  from  end  of  car  to  ground  as  illustrat- 
ed on  Page  109.  The  same  type  of  ramp  is  necessary  for  side  load- 
ing. Propel  machine  up  ramp  with  the  front  end  first,  crawler 
drive  chains  to  the  rear  and  on  to  the  car.  Spot  the  machine  as 
nearly  as  possible  over  the  center  of  one  flat  car  truck  on  center 
line  of  car  at  either  end  of  the  car.  Block  machine  as  Illustrated. 
Using  the  boom  of  the  machine,  load  other  attachments  or  accessories 
over  the  other  flat  car  truck  to  distribute  or  balance  load,  leav- 
ing space  on  the  car  to  place  crane  boom  after  disassembly  of  boom 
or  to  lower  and  block  shovel  or  pull  shovel  attachment.  Check  to 
be  sure  all  machine  brakes  are  set  against  swing,  propelling  or 
hoisting.  Drain  radiator  and  gasoline  tank.  Close  cab  and  lock 
windows  and  doors  ,  covering  windows  with  metal  shields  provided  for 
the  purpose.  CAUTION  I  Be  sure  all  blocking  is  secure  and  adequate 
to  prevent  any  movement  of  load. 

TO  SHIP  BY  TRAILER: 

For  short  hauls  or  cross  country  hauls  where  railroads  are  not 
available,  it  will  be  necessary  to  ship  by  trailer.  Manu- 
facturers of  trailers  especially  built  for  this  purpose  usually 
provide  instructions  for  loading  of  equipment.  If  trailer  is 
of  ordinary  flat  bed,  stationary  axle  type,  it  will  be  necessary 
to  securely  block  trailer.  Build  a  ramp  of  two  3"  x  18"  boards  16 
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feet  long  supported  by  blocks  from  the  ground  to  the  trailer  bed, 
then  travel  machine  up  ramp  on  to  the  trailer  the  same  as  for  flat 
car  loading. 

NOTE ;  For  export  shipment  refer  to  tentative  technical  manual  TMS- 
97] 1  Instructions  for  Preparation  of  Corps  of  Engineers  Equipment 
for  export,  issued  by  the  Engineer  Field  Maintenance  Office  P.  0, 
Box  1674,  Columbus,  Ohio. 


Keep  machine  clean.  Dirt  not  only  serves  as  a  good  cutting 
compound,  when  mixed  with  water  or  grease,  to  ruin  bearings  but 
also  hides  trouble  in  the  making.  A  clean  machine  is  easily  and 
quickly  inspected  and  is  the  mark  of  a  good  operator. 

LUBRICATE  REGfULARLY  ACCQRDP^G  TO  INSTRUCTIONS  t 

Keep  gasoline,      lubricants  and  water  for    radiator    clean.  In- 
spect machine  regularly  every  six  shifts  and  tighten  loose  bolts. 
If  cracks  appear  in  heavy    castings  as  a  result  of  hard  service, 
weld  promptly  to  avoid  serious  breakdowns. 

IN  CRANE  OPERATION: 

Be  sure  footing  Ts  solid.  Keep  crewlers  a  little  high  on  the 
load  side.  Do  not  exceed  rated  capncities.  (See  Page  29).  Keep 
brakes  and  clutches  in  proper  adjustment.  Be  careful  when  pro- 
pelling machine  with  boom  at  high  angle.  Better  traction  is  assured 
in  soft  going  if  the  load  is  carried  behind.  When  travelling  with 
a  suspended  load,  snub  the  load  to  the  machine  to  prevent  load  from 
swaying.  Be  sure  that  all  loads  are  properly  secured  before  lift- 
ing -  especially  with  boom  close  to  vertical  as  sudden  release  of 
load  might  throw  boom  back  over  the  cab.  Always  use  proper  cable 
lengths  to  prevent  overwinding  and  excessive  wear. 

IN  SHOVEL  OPERATION; 

Never  "sweep"  or  swing  shovel  dipper  sideways  in  cuts  to  level 
off.  It  is  a  quick  way  to  bend  sticks.  Do  not  start  swing  mo- 
tion of  shovel  until  dipper  is  clear  of  bank.  Avoid  striking 
bumpers  under  shovel  boom.  If  in  time  the  armor  support  becomes 
badly  bent  or  wood  filler  decays  or  becomes  worn  to  about  1/2  of 
original  thickness,  support  and  wood  filler  should  be  replaced. 
Never  leave  machine  in  deep  cut  or  pit  or  on  stream  side  of  a  dam 
or  levee  overnight  or  any  other  time  when  not  in  operation.  Flash 
floods  or  heavy  rains  may  fill  such  low  places.  Keep  dipper  teeth 
sharp  and  fill  the  dipper  at  every  pass.  Take  a  relatively  thin 
slice  at  a  cut  in  hard  digging  so  that  the  dipper  hoists  through 
the  bank  fast  and  easily.  In  soft  digging  it  is  not  necessary  to 
pull  dipper  through  full  length  of  bank  to  fill.  In  high  banks  of 
soft  digging  take  top  passes  first.  Nove  up  and  clean  up  cut  and 
loosen  hard  material  while  waiting  for  trucks. 

IN  DRAGLINE  OPERATION: 

Keeping  bucket  teeth  sharp  and  built  up  to  proper  size  increases 
digging  speed  and  prevents  wear  on  bucket  lip.  Hoist  bucket  from 
digging  as  soon  as  it  is  filled.  Piling  dirt  under  boom  foot  by 
dragging  full  bucket  too  far  is  wasted  tim.e  -  wears  drag  cable. 
Inspect  drag  chains  regularly,  paying  particular  attention  to  end 
links  which  are  subjected  to  greatest  wear.  Chain  life  can  often 
be  increased  by  reversal  end-for-end  and  also  top-f or-bottom.  DO 
NOT  PULL  mAQ  CABLE  SOCKET  INTO  PAIRLEAD.  Keep  fair lead  sheaves 
and  bearings  well  lubricated. 
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WAR  DEPARTMENT  -  CORPS  OF  EI^GINEERS 
PREVENTIVE  MAINTENANCE  GUIDE 

FOR  USE  WITH  T.  M.  AND  LUBRICATION  GUIDES 
(1054)   {1054A)  {1054B) 
EXCAVATOR,  POWERED,  GASOLINE,  3/4 
CUBIC  YARD,  KOEHRING  MOUEL  304. 

PREVENTIVE  MAINTENANCE  IS  THE  SYSTEMATIC 
APPLIC/iTION  OF  COMMON  SENSE  MEASURES  IN 
"TAKING  CARE  OF  WHAT  YOU  HAVE" 

THE  ECHELONS  OP  PREVENTIVE  MAINTENANCE 
(See  Note  1) 


FIRST  ECHELON 

Dally  Preventive  Maintenance. 

1.  Before  operation  services. 

2.  During  operation  services. 

3.  After  operation  services. 
By  operators  (or  crew) 


64  hour  (weekly)  maintenance  service. 
By  company  or  similar  unit. 
256  hour  (monthly),  maintenance  services. 
By  regiment,  battalion  or  similar  units. 
Operators  will  assist  unit  mechanics. 

TECHNICAL  INSPECTIONS 

By  commanding  officer  or  staff 

representative . 

Use  Form  W.D.  A.G.O.  461-E 


THE  RESPONSIBILITY  FOR  THE  PERFORMANCE  OF  PREVENTIVE  MAINTENANCE 
SERVICES  RESTS  NOT  ONLY  WITH  THE  OPERATORS,  BUT  WITH  THE  ENTIRE 
CHAIN  OP  COMMAND  FROM  THE  SECTION  CHIEF  TO  THE  COMMANDING  OFFICER. 
AR  850-15. 


Purpose  -  To  determine  If  condition  of  equipment  has  changed  since 
last  operated.  Water,  oil  or  fuel  may  have  leaked  out.  Sabotage 
may  have  been  attempted  or  damage  due  to  weather,  enemy  fire  or 
collision  may  have  occurred^ 


Ir  Examine  machine  for  exterior  damage,  missing  accessories  or 
signs  of  tampering.  Look  underneath  for  signs  of  water,  oil 
or  fuel  leakage.  Check  fuel  tanks  -  see  that  they  are  full. 
Check  oil  level  In  engines  and  coolant  in  radiator.  Do  not 
fill  radiator  (when  cold)  to  overflow  -  allow  room  for  ex- 
pansion. 

2.  Inspect  reserve  supplies  of  oil  and  lubricants  -  see  that 
they  are  complete  and  emergency  equipment,  tools  and  spare 
parts  are  In  good  condition  and  In  place. 


SECOND  ECHELON 


DAILY  BEFORE  OPERATION  SERVICES 
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3.  If  freezing  has  occurred  since  last  operation  -  See  that  track 
is  free> 

4.  Check  bucket.  See  that  all  pins  and  keeper  pins  are  in  place. 
Check  drag  bucket  chains  and  clevis  for  broken  or  badly  worn 
links . 


5.  Start  Engine.  Be  sure  main  engine  clutch  lever  is  in  re- 
lease position  (down  position).  Keep  engine  at  moderpte  idling 
speed.  Do  not  race.  After  engine  warms  up  oil  pressure  gauge 
should  read  25  to  35  lbs.  If  pressure  drops  below  10,  stop 
engine .     Locate  and  correct  trouble. 

6,  While  engine  idles  at  moderate  speed  to  warm  up,  lubricate 
with  OS  the  following  points:  All  pins  on  bucket  and  dipper, 
latch  keepers  and  lever,  dipper  trip  control  linkage,  drag- 
line bucket  dump  sheave,  clutch  shifter  collars ,  and  the  crowd 
chains. 


7.  With  light  pressure  on  m.a in  engine  clutch  lever ,  start  clutches 
and  gears  turning.  Be  sure  they  turn  easily.  By  doing  this, 
any  obstruction  in  the  machinery  can  be  detected.  With  every- 
thing clear,  snap  engine  clutch  in. 

8.  Before  starting  operation  test  all  clutches  and  brakes. 

9.  Check  oil  pressure  gauge  again  and  frequently  during  opera- 
tion. 


10.  Engineer  equipment  is  vital  to  the  war  effort.  It  is  your 
duty  to  take  care  of  it-  Remember  •  "Battles  are  won  by 
machines  that  run". 

DAILY  DURING  OPERATION  SERVICE? 

This  is  an  operator  responsibility  --  to  detect  deficiencies 
in  operation,  unusuai  sounds,     ocTbrs  or  other  signs  of  out  of 
normal  operation    that  would  indicate     trouble     ahead  if  not 
corrected  promptly.     Report  deficiencies     that  develop  during 
operation.     Do  not  continue  operation  until  breakdown  occurs. 

11.  When  moving  machine  for  long  distances  lubricate  horizontal 
and  vertical  traction  shafts,  clutch  shifter  shoes,  front 
and  rear  tumblers  and  top  and  lower  rollers  every  two  hours. 
Keep  crawler  drive  chains  at  rear  of  machine. 


Stop  Period  in  Middle  of  Shift. 


12.  This  period  is  very  important  regarding  lubrication.  Follow 
lubrication  chart  closely.  Lubricate  all  four  (4)  and  eight 
(3)  hour  points.  Make  certain  that  all  fittings  are  open  and 
all  bearings  taking  grease.  Replace  broken  or  defective  fit- 
tings . 

13.  When  making  spot  lubrication  —  check  machine  for  loose  or 
broken  bolts,  broken  strands  in  cables,  worn  or  broken  links 
in  chains,  pins,  lock  pins,  cracks  in  castings ,  and  worn  brake 
and  clutch  linings. 

14.  Check  engine  radiator.  Check  crankcase  oil  level  —  fill  to 
full  mark. 
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DON'TS 


Don't  leave  engine  clutch  engaged  when  engine  Is  stopped,  or 
when  leaving  operator's  seat. 

Don't  ride  foot  brakes  when  clutches  are  engaged. 

Don't  travel  with  machine  when  carrying  close-to-maximuir.  load 

with  crane. 

Don't  pull  boom  too  close  to  vertical,  sudden  release  of  load 
may  throw  boom  over  cab. 

Don't  sweep  the  pit  with  bucket  to  level  off. 

Don't  start  swinging  until  bucket  is  clear  of  pit. 

Don't  swing  bucket  over  truck  cab  while  loading. 

Don't  pile  dirt  in  front  of    machine  when  using  drpg  bucRet. 

Hoist  when  bucket  is  full. 

Don't  leave  machine  for  extended  period  at  edge  of  pit  or 
bank. 

Don't  lubricate  swing    gear  while    jnachlne     is  in  operptlon. 


The  following  daily  after  operation  services  are  to  be  per- 
formed by  the  operator  (or  crew)  imrrediately  after  the  opera- 
tion period  and  dai'ing  continuous  operation  at  8-hour  inter- 
vals. 

15.  Clean  machine.     Inspect  for  broken  or  loose  bolts. 
Check  sticks  and  boom  for  cracks. 

16.  Check  dipper  teeth.  Turn  over  if  partly  worn.  Renew  if  needed. 

17.  Check  coolant  in  rqdlator.  The  level  shoild  be  at  or  near 
overflow  when  hot.  If  contaminated  with  oil,  rust  or  dirt, 
it  should    be  changed.      Check  anti-freeze  value  when  using. 

18.  Check  crankcase  oil  level.     Pill  to  full  mark. 

19.  Remove  air  cleaner  oil  bowl  -  clean  and  refill  with  OE, 

20.  Pill  fuel  tank  now.  Use  only  clean  fuel.  Clean  carburetor 
fuel  screen  and  the  sediment  bulb  on  the  fuel  pump.  Examine 
fuel  system  piping  for  leaks  and  loose  connections. 

21.  Check  fan  belt     for  tension     (3/4  inch  slack).      Check  water 
pump  and  radiator  for  leaks.      Examine  all  wiring    -    see  that 
connections  are  tight,  wires  clean  and  not  damagedi. 

22.  Lubricate  all  four  (4)  hour  points.  If  swing  gear,  top  of 
sticks  or  rack  pinions  show  bare  spots,  cover  with  CW. 

23.  If  light  plant  is  operated,  check  daily. 

24.  Avoid  danger  of  heavy  rain  or  flash  floods  by  moving  iiiachine 
from  deep  pit.  Place  crawlers  on  firm  footing,  if  necessary 
use  rocks,  brush  or  planking.  (Follow  this  closely  in  freez- 
ing weather).  Place  bucket  on  ground  -  engage  swing  and 
traction  brakes  -  set  foot  brakes  and  leave  i^ill  clutches  in 
neutral  position.  Close  all  doors  and  covers.  See  Notes  2 
and  4. 
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64  HOUR  OR  WEEKLY  MAINTEN/VNCE 
INCLUDING  ALL  8  HOUR  P.M.  SERVICES. 


25.  Check  saddle  block  gibs.  Hake  adjustment  If  more  than  l/l6 
inch  play. 

26.  Check  crowd  chain.      Make  adjustment  with  boom  at  40°  angle. 

27.  Check  crawler  drive  chain  adjustment  -  3/4  inch  sag  top  and 
bottom. 

28.  Check  crawler    adjustment  -  3/4    to  1     inch  sag    between  top. 
rollers  and  tumblers.     See  that  all  roller  shaft  U-bolts  are 
tight  -  replace  if  broken. 

29.  Check  swing  rollers  for  flat  spots  and  worn  bushings. 

30.  Check  boom  foot  pins  and  locking  bolts  for  wear. 

31.  Check  all  reach  rods,  shifter  yokes,  linkage  pins  and  cotter 
pins  located  in  cab  and  under  carbody  for    wepr  and  damage 
lubricate  with  OE. 

32.  Check  condition  of  all  cables.  Replace  if  badly  worn  or 
strands  broken.  Lubricate  thoroughly  with  CW,  except  drag 
cable • 

33*  Check  main  engine  clutch  adjustment  -  tighten  at  first  sign 
of  slipping. 

34.  Check  all  operating  clutches  and  brel-e  bnnds  for  wenr  9nd 
adjustment.     Renew  lining  when  worn  flush  with  rivets. 

35.  Check  oil  level  in  gear  cases.     Add  oil  if  required. 

36*.  Change  oil  in  engine  crankcase.  Check  oil  filter,  remove 
sludge.  Change  elem.ent  if  required.  Lubricate  all  4  to  64 
hour  points.     (Refer  Lubrication  guide.) 

37.  Clean  battery  with  brush  and  dampened  cloth  -  apply  thin 
film  of  CO  over  terminals  -  check  solution  with  good  hydro- 
meter -  add  distilled  water  if  required  -  keep  air  vent  holes 
in  caps  open. 

Kohler  Light  Plant. 

38.  Check  crankcase  oil  level  -  must  be  up  to  filler  plug  open- 
ing.      (Drain  and  change  oil    every  64  hours  of  operation). 

39.  Clean  fuel  pump  bowl  -  check  fuel  lines  and  connections  for 
leaks . 

40.  Stsrt  engine  and  check  lights  and  wiring. 

41.  Clean  and  refill  air  cleaner  cup  with  OE. 

42.  Check  and  clean  commutator  and  brushes. 

Note:  On  new  equipment,  at  first  64  hour  check,  second  echelon 
will  tighten  all  bolts  and  capscrews  including  engine 
cylinder  heads. 
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256  HOUR  HAINTENANCE  -(INCLUDING 
ALL  8  HOUR  AND    64  HOUR  P.  M.  MAINTENANCE 
SERVICES): 

43.  Check  steering  clutch  adjustment  -  see  that  each  clutch  re- 
leases and  engages  brake. 

44.  Drain  radiator.     Flush  and  refill* 

45.  Reirove  and  clean  spark  plugs  -  replace  If  broken  or  damag- 
ed.    Adjust  points  to  .025  Inch. 

46.  Check  v^lve  tpppet  adjustment  -  clearance  should  be  .006  Inch 
for  Intpke  and  .009  Inch  for  exhaust  valves  when  engine  Is 
hot . 

47.  Lubricate  clutch  pilot  bearing. 

48.  Check  magneto  points.  Adjust  to  .014  to  .018  Inch.  Lubricate 
felt  wick  with  drop  of  OE. 

49.  Check  end  adjust  governor  and  carburetor  shafts  and  link  ball 
Joints.     Lubricate  with  few  drops  of  OE. 

50.  Check  starter  and  generator  commutator  and  brashes  for  wear 
or  surplus  oil  deposit  on  commutator.  Clean  commutRtor  with 
#00  sand  paper  If  required. 

51.  Every  512  hours  remove  crenkcase  oil  pan  -  w^sh  out  sludge 
-  clean  oil  pump  screen.      Have  third  echelon    motor  check. 

Note  1.  The  dally  preventive  m.alntenance  services  are  so  Im- 
portant that  they  should  be  perforrred  as  a  matter  of 
re^lar  routine^  and  never  be  entirely  omitted,  even 
In  extreme  tactlcnl  situations. 

Note  2.     Sign  the  P.  M.     card  record  and  note  repairs  made  today. 

Note  3.  Engineer  equipment  or  attachments  to  be  stored,  or  other- 
wise out  of  service  for  more  than  30  days  will  be  processed 
and  protected  in  accordance  with  P.  M.  manual  "Storage  of 
Engineer  Equipment". 

Note  4.  Report  to  section  chiefs  at  once  any  worn  or  damaged 
parts  requiring  replacement  or  repair. 
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INDEX  MAINTENANCE  SECTION 


"A"  Frame  167 

Bands ,  Brake  130 

Bands,  Clutch  128 

Bands,  Rellnlng  130 

Booms 

Clamshell  172 

Crane  172 

Dragline  172 

Pile  Driver  172 

Brake  Bands  130 

Bronze  Bushings  160 

Cab  165 

Car  body  Parts  Named  127 

Chains 

Crowd  198 

Power  Transmission  197 

Rack-in  198 

Traction  Drive  198 

Clutch  Bands  128 

Crane  Hook  169 

Crawler  Shoes  159 

Dcwel  Instructions  •  •  163 

Dragline  Fair  lead  175 

Front  Crawler  Tumblers  157 

Gear  Case,  Main  131 

Grease  Gun  »  .206 

Handling  Heavy  Parts  203 

Lagging,  Main  Drum  141 

Left  Hand  Traction 

Brake  Band  152 

Lower  Crawler  Rollers  155 

Main  Gear  Case  131 

Pull  Shovel  Attachment 

Dipper  190 

Shovel  Adaptor  196 

Shovel  Arm  190 


Shove  1  Boom.  •'mm«vi*!i4i. •  • 

193 


Pull  Shovel  Attachment 

Shovel  Jib  Frame  196 

Rear  Crawler  Tumblers  158 

Relining  Bands  130 

Right  Hand  Traction 

Brake  Band  152 

Shafts 

Boom  Hoist  135 

Lower  Traction  150 

Lower  Traction 

(Illustrated)  151 

Main  Drum  ( Illus trated) • . • 138 

Main  Drum  139 

Swing  and  Traction  132 

Swing  and  Traction 

Bevel  Gear  142 

Two  Speed  Gear  144 

Vertical  Swing  146,147 

Vertical  Traction  146,148 

Shovel  Attachment 

Bumper  Plate  186 

Dipper  178 

Dipper  Adjusting  Links •..•103 

Dipper  Back  183 

Dipper  Door  183 

Dipper  Front   178 

Dipper  Latch  178 

Dipper  Latch  Mechanism,  182 

Dipper  Sheave  Block  183 

Dipper  Sticks  184 

Dipper  Teeth  178 

Idler  Sprockets  188 

Point  Sheaves  »  .  .  .  .  187 

Saddle  Blocks  ...186 

Shipper  Shaft  186 

Shovel  Boom  185 

Stationary  Idler 

Sprocket  180 

Swing  Pinion  o...  145 

Tagline  „  170 

Tolerances ,  Bearing. ........  120 

Top  Crawler  Rollers  .... o.... 155 

Traction  Drive  Chains  198 

Turntable  Parts 

Named  124,125,126 

Turntable  &  Pilot  Bushing. 149 

TurntaAr^gffl^fe?^^'  148 
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MODEL  304  -  EXCAVATOR  BEARING  TOLERANCES 

TOLERANCES 


LOCATION  OF  TYPE  ^:  SIZE  SHAFT  HOUSING  OR 

BEARING  RETAINER  BORE 


Crawler*  -Up  p6r 

Bronze  Bushing 

.011 

Loose 

.002 

Tight 

Idler  Roller 

XA  -  26 

.016 

Loose 

.006 

Tight 

Shaft 

Crawler  -  Lower 

Bronze  Bushing 

.010 

Loose 

.004 

Tight 

Roller 

XA-  32 

.016 

Loose 

.008 

Tight 

RronzQ  Rushinf* 

.010 

Loose 

.000 

Loose 

Shaft 

XA-  60 

.015 

Loose 

.003 

Loose 

.013 

T.on<?  A 

.002 

Tic-ht 

XA  -  78  and  XA79 

.016 

Loose 

•  006 

Tight 

uarooay  a  ijower 

Dronz©  Dusning 

Loose 

onn 

Loos  e 

T'Pfir'tlon   ryp  1 VA 

XA-  53 

.  016 

Loos  e 

.007 

Loose 

XJWW  O  V/ 

5^nT*  ock'ft  t 

%^  VJ  X    WW       9  w 

Turntable  Roll- 

Bronze Bushing 

r\'\  r\ 
•  UlU 

Loose 

•  UUo 

Tlgnt 

er*  g 

m  S 

OOfi 
.  www 

i  ignu 

A  rraine 

oronze  jDUsning 

.  U±VJ 

Loos  e 

i  ignt: 

A  Q      A  Q 

XA- 247 

016 

.  X.\J 

T  noQ  A 

006 

.  www 

oronze  Dusiiing 

nop 

Loose 

1  ignt 

01? 

T.D/^Q  A 
JL/w  Wo  w 

.  www 

LrxUucn  rjusn  — 

rjronze  ousning 

Loose 

1  ignt 

m  p 

Loos  e 

004. 

.  wwrr 

1  ignu 

Bronze  Bushing 

•  UUc 

Loose 

•  UUl 

Tight 

XA- 353 

.010 

T.OOei  A 
xjw  wo  " 

-005 

.  www 

Tiffht 

DlDDer  TrlD 

New  Denarture 

.0001 

TjOOSQ 

JLJ  w  w 

.0002 

Tiffht 

Shaft 

#7209 

.0008 

Loose 

.0014 

Loose 

w  vy  o  w 

New  Departure 

•  0001 

Loose 

•  0002 

Tight 

120Q 

OOOfl 

XjW  WC3  o 

001 4 

T  r^oo  A 

^<^w    TiA inn T* t" IIT* A 

0001 

OOOP 

1  xgau 

7f  f  C  V-/  1 

OOOR 

OOl  O 

Loose 

Dronze  uusnxng 

Loose 

.  UUl 

1  IgllL 

XA- 131fi 

008 

JjWWO  W 

.003 

•  www 

X  X^XXb 

OXi"clVO      X  \JX       XX  JL^ 

DX  Ulii^o  IjUSIi±ng 

007 

Loose 

004. 
•  UU*l 

rn  4  4- 

X  xgnL 

Operating  Cable 

XA-  1346 

•  010 

Loos© 

.007 

Tlizht 

Rotating  Drag" 

no±ier  ijearing 

•  UUvJ 

Loose 

•  UUU 

Loose 

line  Palrlead 

XA-  1481 

.  005 

T.OOS  A 

XJWWO  w 

.  005 

•  www 

T.OOjai  A 

aJWWO  W 

New  Depaj?ture 

.000 

Loose 

.000 

TiOOSA 

w  W  O  W 

Balls  XA-1482 

.005 

Loose 

.005 

Loose 

OOOR 

Loos  e 

•  uuuo 

X  ignL 

Roller 

14137-14274 

.0030 

Loose 

.0030 

TlRht 

XA-1493 

Rotating  Frame 

Bronze  Bushing 

.005 

Loose 

.008 

Loose 

XA-1479 

.011 

Loose 

.013 

Loose 

Clam^S:  Crane  Boom 

Bronze  Bushing 

.010 

Loose 

.002 

Tight 

Point  Sheaves 

XA-912 

.015 

Loose 

.006 

Tight 

Boom  Point  Sus- 

Bronze Bushing 

.011 

Loose 

.002 

Tight 

pension  Sheaves 

XA-889 

.017 

Loose 

.006 

Tight 

Dragline  Boom 

Bronze  Bushing 

.010 

Loose 

.002 

Tight 

Point  Sheave 

XA-912 

.015 

Loose 

.006 

Tight 

Boom  Suspension 

Bronze  Bushing 

.011 

Loose 

.002 

Tight 

Sheave  Housing 

XA-889 

.017 

Loose 

.006 

Ti^t 
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TOLERANCES 


LOCATION  OF 
BEARING 

Swing  &:  Tract- 
Ion  Shaft 


Boom  Hoist 
Shaft 


Two  Speed 
Shaft 


Main  Drum 
Shaft 


Bevel  Gear 
Shaft 


Swing  Shaft 


Vertical  Tract- 
ion Shaft 


Shovel  Boom  Id- 
ler Sprocket 

Saddle  Block 


TYPE  &  SIZE 

Pafnir 
#215WD 

Fafnir 
#120WD-2N 
Pafnir 
#120W-2 

Pafnir 
#315-W 

Bronze  Bushing 
XA-279 

Bronze  Bushing 
XA-281 

Bronze  Bushing 
XA-292 

Fafnir 

#7215 

Fafnir 

#220W 

Fafnir 

#7310 

Hyatt 
#CD211 

Hyatt 
#CW211 

Fafnir 
#215W 

Fafnir 

#120WD-2N 

Fafnir 

#122WD-2N 

Pafnir 

#218WD 

Hyatt 

#A1216TS 

Timken 
#462-453X 

Bronze  Bushing 
XA-129 

Bronze  Bushing 
XA-192 

Bronze  Bushing 
XA-161 

Bronze  Bushing 
XA-66 

Bronze  Bushing 
XA-162 

Bronze  Bushing 
XA-247 

Bronze  Bushing 
XA-1215 


SHAFT 

.0001  Loose 

.0011+  Tight 

.0001  Loose 

.0014+  Tight 

.0001  Loose 

•0014+  Loose 

.0001  Loose 

.0011+  Ti^t 


.013 
.017 

.012 
.015 

.012 
.015 

.0010 


.0002 

.0015 
.0002 
.0001 
•  0011 

.0001 


.012 
.012 
.015 

.012 
.015 

.012 
.015 

.025 
.020 

.010 
.014 

.013 


Loose 
Loose 

Loose 
Loose 

Loose 
Loose 

Loose 


.0001+  Tight 

.0001  Loose 

.0014+  Tight 

.0008  Loose 

.0001+  Tight 

.0015  Loose 


Loose 

Loose 
Loose 
Loose 
Tight 

Loose 


.0014+  Tight 

.0001  Loose 

.0014+  Tight 

.0001  Loose 

.0014+  Tight 

.0008  Loose 

.0006+  Tight 

.0010  Loose 

.0005+  Ti^ht 

.009  Loose 


Loose 
Loose 
Loose 

Loose 
Loose 

Loose 
Loose 

Loose 
Loose 
Loose 
Loose 


HOUSING  OR 
RETAINER  BORE 


UNlVffilTY  Or&ilFOfiffi 


joose 


.0020 
.0002 

.0020 
.0002 
.0020 
.0002 

.0020 
.0002 

.006 
.002 

.007 
.003 

.006 
.002 

.0005 
.0013 

.0018 
.0002 
.0003 
. 0013+ 

.0023 
.0005 

.0023 

.0005 
.0020 
.0002 

.0020 
. 0002+ 

.0020 
.0002+ 

.0018 
.0002+ 
.0002+ 
.0024+ 

.001+ 
.003+ 

■  .002 
.006 
.002  + 
.006  + 

.002  + 
.006  + 

.002+ 
.006+ 

.007 
•  003 

.002 
.006 

.002 

,006 


Loose 
Tight 

Loose 
Tight 

Loose 
Tight 

Loose 
Tight 
Tight 
Tight 

Tight 
Tight 

Tight 
Tight 

Loose 
Tight 
Loose 
Loose 
Loose 
Tig^t 

Loose 
Loose 

Loose 
Loose 

Loose 
Tight 

Loose 
Tight 

Loose 
Tight 

Loose 
Tirht 

Tight 
Tight 

Tight 
Tight 

Tight 
Tight 
Tight 
Tight 

Tight 
Tight 

Tight 
Tight 

Tight 
Tight 

Tifht 
Tight 

Tight 
Tight 
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MODEL  304  -  EXCAVATOR 


BEARING  TOLERANCES 

TOLERANCES 


LOCATION  OF 
BEARING 


TYPE  &  SIZE 


SHAFT 


HOUSING  OR 
RETAINER  BORE 


Shipper  Shaft 

Spacer 
XA-1216 

.002 
.006 

Loose 
Loose 

Bronze  Bushing 

.004 

Loose 

.002 

Loose 

XA-1225 

.008 

Loose 

•  004 

Loose 

Dipper  Trip 

Bronze  Bushing 

.008 

Loose 

•  004 

Tight 

Sheaves 

XA-224 

.012 

Loose 

.005 

Tight 

Shovel  Boom 

Bronze  Bushing 

.010 

Loose 

.003 

Tight 

Point  Sheaves 

XA-  247  8c  XA1238 

.014 

Loose 

.006 

Tight 

Dipper  Stick 

Bronze  Bushing 
XA-  1196 

1/16" 

Loose 

1/32" 

Loose 

Bronze  Bushing 

1/16" 

Loose 

1/32" 

Loose 

XA-  1209 

Dipper 

Bushing 

.031 

Loose 

.001 

Tight 

XA-  1183 

.093 

Loose 

•  008 

Tight 

Bushing 

.031 

Loose 

•  001 

Tight 

XA-  1175 

.093 

Loose 

•  008 

Tight 

031 

om 

•  \J\J  -X. 

i  J-gnu 

XA-  1175 

•  093 

.008 

Tleht 

IJU.Q Ll  J-Ilg 

Ail  JL^SOO 

Bushing 

•  003 

•  UvJo 

Loose 

Loose 
Loose 

Loose 

jjipper  riinge 

Dusmng 

Loose 

nn"* 

Loose 

aa—  -LXDD 

•  uyo 

Loose 

r\r\  1 
•  UUl 

Tight 

Till  T  n      CVi  1 

Bushing 

•  UlU 

Loose 

•  002 

Tight 

rrarne  oneaves 

YA  -  P4.7 

m  A 

Loose 

•  UUb 

Tignt 

D  U,o  lIXli^ 

•  VJXX 

Loose 

•  uu^t 

iigni; 

XA- 1364 

T.O  OQ  o 

007 

1  IgllU 

XJW.wJllX.11^ 

•  Oil 

004 

T 1  crh  f 

■nAT    AT»Tn  J^hftAVftS 

L/O  X       AX  111     OXAU  CI  V  ^  O 

XA- 1364 

.015 

TjOOS  ft 

.007 

Tlcrht 

1.  -L  ffji.  1  U 

Bushing 

•  Oil 

Loose 

.002 

Tipht 

XA- 1411 

•  018 

Loose 

.005 

Tight 

Bushing 

•  012 

Loose 

.004 

Tlcht 

XA-1414 

.016 

Loose 

.008 

Tight 

Sleeve 

•  031 

Loose 

XA- 1398 

.036 

Loose 

Bushing 

.010 

Loose 

.003 

Tight 

XA-1446 

.017 

Loose 

.007 

Tight 

Bushing 

•  Oil 

Loose 

.003 

Tight 

XA-1441 

.017 

Loose 

.010 

Tight 

Bushinp; 
XA- 1364 

.014 

Loose 

.007 

Tight 

.013 

Loose 

.004 

Tight 

Bushing 

.031 

Loose 

.016 

Loose 

XA-1384 

.065 

Loose 

.031 

Loose 

Bushing 

.010 

Loose 

.006 

Tight 

XA- 1388 

•  012 

Loose 

.008 

Tight 

Ten  Ton  Hook 

Bushing 

•  010 

Loose 

.002 

Tight 

Block 

XA-921 
Rollway  CT19 

•  015 

.009 
.015 

Loose 
Loose 
Loose 

.004 

Tight 

Original  from 
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THRUST  WASHERS 


PART  NUMBER 

INSIDE 

OUTSIDE 

UlAi  illil  rift 

THICKl-IESS 

MATERIAL 

XA-40 

3-1/2" 

5-1/2" 

1/8" 

Mild  Steel 

Ail" 

1  /r" 

x/o 

J.  —  ±/  ^ 

\j  /  0 

iixxu   Our? ox 

3" 

3-11/16" 

#16  Ga. 

Mild  Steel 

XA-121 

2-21/32" 
IS  /ifi" 

5-1/4" 
?-7  /R" 

1/4" 

3  /I6" 

#64  Cast 
Bronze 

XA-123 

13/16" 

2-7/8" 

1/8" 

Nild  Steel 

XA.-127 

3-25-/32" 

6" 

1/2" 

(7/8" at  lug) 

#64  Cast 
Bronze 

XA-140 

4 -1/32 

6-1/2" 

1/2" 

(3/4"  at  lug) 

Jin  A     ^  i- 

#64  cast 
Bronze 

XA-142 

4 . 000" 
4.005" 

7-1/4" 

.355 
.340 

#64  Cast 
Bronze 

XA- 150 

3-1/2" 

6" 

1/16" 

NlldSteel 

XA-151 

3-1/2" 

6" 

1/8" 

MildSteel 

XA-152 

3-1/2" 

6" 

#21  Ga. 

Sheet  Steel 

XA-218 

3" 

4-1/2" 

3/16" 

Mild  Steel 

XA-918 

2-7/32" 

3-3/4" 

NOTE 

3/8" 

#64  Cast 
Bronze 

Set  Clutch  Band  Release  Screws  1/32"  Clearance.       (Between  Screws 

and  Clutch  band.) 
Set  Ciulde  Bolts  on  Dipper  Trip  to  I/I6"  Clearance.   (Between  Bolts 

and  Clutch  Band.) 
All  Lever    Shafts  in  Drilled  Holes  Have   .002"  to  .010"  Loose  Fit. 
All  Lever  Shafts  in  Babbitted  Bearings  Have     .007"  to  .010"  Loose 

Fit. 

All  Crawler  Journal  Bearings  are    Babbitted  with  a    Tolerance  of 
1/52"  Loose  Fit  on  Diameter. 


SHOVEL  STICK  AIID  BOOM  CLEARANCE 
AND  SADDLE  BLOCK  GIB  ADJUSTMENT 

1/4"  Minimum  Clearance  between  inside  faces  of  sticks  and  outside 
overall  of  boom  including  3/3"  pads  on  both  sides  of  boom. 

Because  of  variations  in  the  depth  of  stick  and  rack  welded  to- 
gether the  gib  in  the  saddle  block  is  to  be  adjusted  so  the  stick 
clears  at  the  deepest  section.  The  variation  in  some  places  m.ay 
be  1/8"  clearance. 

PGR  ALL  BRONZE  BUSHKIGS  -J  DISREGARD  SHRf^fiS©?!  ^''^^ 
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TURNTABLE  (UPPER  DECK) 
MODEL  304  LIFTING  CRANE 


FIGURE  100 


1_BOOM  FOOT  BIN 

2— TURNTABLE  GEAR  CASE 

3_TURNTABLE 

4—  INSPECTION  COVER 

5—  DRUM  LAGGING 

6—  OPERATING  LEVERS 

7—  OPERATING  BRAKES 

8—  STEERING  LEVERS 

9—  ENGINE  CLUTCH  LEVER 
10— SEAT 

11_MAIN  GEAR  CASE 

12—  INSTRUMENT  PANEL 

13—  SWING  BRAKE  DRUM 

14—  BOOM  HOIST  CLUTCH  DRUM 

15—  BOOM  HOIST  SHAFT 


16—  SWING  AND  TRACTION  CLUTCH  DRUM 

17—  BEVEL  GEAR  HOUSING  AND  COVER 

18—  RADIATOR 

19—  BATTERY 

20—  ENGINE 

21—  ENGINE  CLUTCH 

22—  CHAIN  CASE 

23—  SWING  AND  TRACTION  SHAFT 

24—  FUEL  TANK 

25—  BOOM  HOIST  BRAKE  DRUM 
2$_VERTICAL  SWING  SHAFT 

27—  SIDE  STAND 

28—  MAIN  DRUM  SHAFT 

29—  CLUTCH  SHIFTER  SLEEVE 

30—  DRUM  BRAKE 


Original  from 
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TURNTABLE  (UPPER  DECK) 
MODEL  304  SHOVEL 


FIGURE  101 


1— TAPERED  HOIST  LAGGING 

2—  CHAIN  GUIDE 

3—  ^ROWD  DRIVE  SPROCKET 

4—  BOOM  HOIST  JAW  CLUTCH  LEVER 


5—  DIPPER  TRIP  CONTROL  LEVER 

6—  RACK-IN  SPROCKET 

7—  DIPPER  TRIP  MECHANISM 

8—  BOOM  HOIST  JAW  CLUTCH 


n-  -  ■  r\r\ci}£>  Original  from 
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TOP  SIDE  OF  TURNTABLE— LESS  MACHINERY 


FIGURE  102 

1 —  SWING  &  TRACTION  BEVEL  GEAR  5— TURNTABLE  GEAR  CASE 

2—  BEVEL  GEAR  HOUSING  6— TRACTION  GEAR 

3—  SIDE  STAND  7— TWO  SPEED  GEAR 

4—  SWING  SHAFT  GEAR  8— MAIN  GEAR  CASE 


BOTTOM  SIDE  OF  TURNTABLE 


FIGURE  103 


5— BEARING  CAP  (VERTICAL  SWING 
SHAFT) 


1— LOWER  GEAR  CASE 
2_TURNTABLE  ROLLER 

3— TUHNTABLE  PIVOr_  ^  6— BEARING  RETAINER  (VERTICAL 

4- TUr.NTABLE  ROLLER  BRACKET  $Vm<t[ftWWCALIFORNIA 
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TOP  SIDE  OF  CARBODY 


FIGURE  104 


1—  CRAWLER  DRIVE  CHAIN 

2—  CRAWLER  SHOE 

3—  ROLLER  TRACK 

4—  CRAWLERS 

5—  VERTICAL  TRACTION  SHAFT 


6—  CARBODY 

7—  CRAWLER  FRAME 

8—  CRAWLER  DRIVE  SPROCKET 

9—  TRACTION  DRIVE  SPROCKET 
10— SWING  GEAR 


BOTTOM  SIDE  OF  CARBODY 


rl  * 

■  u 

) 

1 

1 

FIGURE  105 


1—  LOWER  TRACTION  SHAFT 

BEARING 

2— TRACTION  BRAKE 
3>-TRACTI0N  BEVEL  GEAR  ■ 
4— LOWER  TRACTION  SHAFT 


5—  ^AW  CLUTCH  (STEERING) 

6—  TRACTION  BRAKE  TOGGLE 

LINKAGE 

7—  SHrFTER  SHAFT 

<i^  "LQ.W£R  Tl^iVCHQW^^ifAR  CASE 
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CnJTCH  BANDS 

Both  drum  clutch  bands  and  the  boom  hoist  clutch  band  are  of  the 
same  size  and  interchangeable  •  Both  swing  and  tract  ion  clutch  bands 
are  of  the  same  size  and  interchangeable.  Both  ends  of  all  clutch 
bands  are  alike,  therefore  whenarelined  or  new  band  Is  installed 
either  end  can  be  started  at  the  dead  end-  A  further  advantage  of 
this  type  of  construction  is  the  ability  to  take  out  a  band,  turn 
it  end  for  end,  and  replace  it  when  the  lining  at  the  dead  end  of 
the  band  becomes  worn.  This  practically  doubles  the  life  of  a  lin- 
ing because  the  dead  end  of  the  band  wears  faster.  Never  allow 
the  lining  to  wear  down  until  the  rivets  in  the  lining  touch  the 
drum  as  the  rivets  might  score  the  surface  of  the  drum. 

CLUTCH  BAND  ASSEMBLY 


TO  REMOVE! 


Figure  106 


Unscrew  carrier  screws  (1)  until  carrier  screw  caps  (2)  can  b© 
taken  out.  Loosen  lock  nut  (3)  and  turn  adjusting  nut  (4)  up  *to 
loosen  the  band  adjustment.  Remove  cottars  and  take  out  pins  (5) 
then  adjusting  link  (6)  can  be  removed.  Remove  plna  (7)  then  dead 
end  link  (8)  can  be  removed.  Now  slide  the  band  out  and  lift  It 
off  the  shaft. 


TO  INSPECT: 

Check  carrier  screws  for  worn  or  damaged  threads.  Check  lining 
for  wear  and  replace  If  necessary,  {For  rellning  bands,  see  Page 
150) . 

TO  REPLACE t 

Place  the  band  over  the  shaft  and  slide  It  Into  place  In  the  drum. 
In&ert  dead  end  link  (8)  and  secure  with  pins  (7).  Place  adjust- 
ing link  (6)  in  position;  insert  pins  (5)  and  secure  with  cotters. 
Replace  carrier  screw  caps  (2)  and  turn  carrier  screws  (1)  in  Just 
far  enough  to  prevent  caps  from  falling  out.  (Adjust  the  clutch 
as  described  under  "Clutch  Adjustment",  Page  (88),  Operation  Sec- 
tion.) This  procediire  applies  to  both  drum  clutclxE^AJ  i,  tbo  boom  hoist 
clutch  and  both  swing  clutches.  UNIVERSITY  OF  CALIFORNIA 
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CLUTCH  BANDS  (Continued) 


REMOVAL  OP  RIGHT  HAND  SWING 
CLUTCH  BAND;     (Figure  107.) 

The  right  hand  awing  clutch 
band  can  be  removed  imich 
easier  If  the  right  hand 
swing  clutch  fork  Is  taken 
out.  This  can  be  done  by 
pulling  gib  key  (1)  and  pin 
(2),  then  pulling  shaft  (3) 
out  of  fork  (4).  Or  it  can 
be  done  by  taking  out  pin 
(2)  and  the  four  bolts  (5) 
holding  the  fork  bearing  to 
the  turntable,  then  removing 
the  fork  and  bearing  as  a 
unit.  CAUTION  -  Do  not  lose 
shims  that  are  under  the  fork 
bearing:  and  be  sure  the  shims 
are  in  the  rip:ht  place  when 
aasemblinp;. 


Figure  107 
DRUM  BRAKE  BANDS 

The  drum  brakes  are  similar  to  the  design  of  the  clutch  bands  in 
that  either  end  can  be  started  at  the  dead  end  or  the  linirtg  turned 
end-for-end  when  partially  worn  at  the  dead  end.  The  boom  hoist 
brake  Is  made  in  two  halves  bolted  together.  The  boom  hoist  brake 
band  is  removed  and  Installed  the  same  as  the  drum  brakes  except 
that  it  is  unbolted  in  the  middle.  The  drum  brake  bands  are  alike 
and  interchangeable.  NOTE  "  Be  careful  not  to  sprini;!;  the  brake 
bands  out  of  shape  while  removlnp',  re  lining:  or  installinp;  them. 
Use  linings  as  recommended  and  furnished  by  the  factory.  Always 
re  line  the  bands  before  they  wear  down  far  enough  for  the  rivets 
to  score  the  drums. 

TO  REMOVE i   (See  Figure  108,  Page  130) 

Release  the  brake  pedal  operating  the  brake  band  to  be  removed. 
Take  out  lock  pin  (1)  and  screw  adjusting  nuts  (2)  and  (3)  toward 
the  end  of  the  adjusting  bolt  to  release  the  band  more  completely. 
Remove  cotters  and  take  out  pins  (4)  and  (5).  Unhook  spring  (6) 
and  screw  up  guide  bolt  (7).  Slide  the  band  off  the  drum  and  lift 
it  out. 

TO  INSPECT: 

Check  pins  for  damage  and  screws  and  nuts  for  worn  or  damaged  threads. 
Check  lining  for    wear  and  replace     if  necessary.       (For  rellnlng 
bands,  see  Page  130). 
TO  REPLACE; 

Place  band  on  the  drum,  hook  up  the  operating  linkage  with  pins 
(4)  and  (5)  and  secure  with  cotters.  Hook  release  spring  (6)  to 
the  band  and  adjust  guide  bolt  (7).  Adjust  brake  as  described  un- 
der "Adjusting  Brakes",  Page  (89),  Operating  Section. 
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BRAKE  BAND  ASSEMBLY 


Figure  108 


RE  LINING  BA>IDS; 

Cut  the  rivets  holding  the  lining  to  the  band  with  a  hammer  and 
cold  chisel  as  shown  In  Figure  (109)  below.  Drive  out  the  rivets 
with  a  pin  punch  the  same  size  as  the  rivets.  After  the  lining  has 
been  removed,  clean  the  band  with  a  wire  brush.  To  rellne  lay  the 
band  on  a  flat  surface  and  fit  the  lining  to  the  band,  using  "G" 
clamps  to  hold  the  lining  in  place  as  shown  in  Figure  (110),  below. 
NOTE  -  If  the  new  linlnp;  has  no  rivet  holes  to  match  the  holes  in 
the  band,  use  a  drill  with  a  bit  the  same  size  as  the  holes  in  the 
band  and  drill  the  lining  uslnp;  the  band  holes  as  pruldes.  Counter- 
bore  the  rivet  holes  one-half  the  thickness  of  the  lining  so  that 
rivet  heads  will  seat  properly.  If  not  equipped  with  a  rivet  ma- 
chine, place  a  drift  punch  or  pin  of  the  same  diameter  as  the  head 
of  the  rivets  in  a  vise.  Insert  a  rivet  through  the  lining  and 
band,  (rivet  head  on  lining  side)  turn  band  up  and  place  the  rivet 
head  on  the  punch  in  the  vise.  Strike  the  band  with  a  hammer  around 
the  rivet  to  draw  the  rivet  head  all  the  way  into  the  counterbore 
to  pull  the  lining  tight  to  the  band  then  peen  rivet  with  hammer. 
CAUTION  -  Care  should  be  taken  not  to  bend  or  twist  the  band  to 
avoid  uneven  wear  on  the  linlnp.  Always  use  linin/^  approved  or 
furnished  by  the  manufacturer  /  Be  very  careful  not  to  spring  band 
out  of  shape ■ 
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TURNTABLE  (UPPER  DECK)  UNITS 

Each  shaft  with  all  of  Its  operating  parts  Is  considered  an  assem- 
bly and  is  so  treated  throughout  this  section  of  the  manual.  The 
machine  is  so  designed  that  one  particular  assei^bly  may  be  removed 
without  disturbing  the  other  units.  With  proper  operation,  care, 
lubrication  and  adjustment,  it  should  not  be  necessary  to  remove 
any  of  the  assemblies  until  after  a  long  period  of  service  when 
the  machine  is  given  a  major  overhauling. 


Figure  111 

riAIN  GEAR  CASE:     (Figure  111). 

The  main  gear  case  on  the  right  hand  side  of  the  turntable  houses 
the  vertical  gears  and  acts  as  a  side  stand  and  bearing  mounting 
for  the  horizontal  shafts.  The  case  is  split  in  two  halves  -  up- 
per and  lower  -  on  a  line  through  the  center  of  the  bearing  mount- 
ings. The  lower  half  of  the  case  (1)  is  set  in  perfect  alignment 
and  bolted  to  the  turntable  -  these  bolts  (2)  shouldbekept  tight. 
The  upper  half  of  the  case  (3)  is  aligned  with  the  lower  half  by 
the  bearing  retainers  (4)  and  two  dowel  pins  (5)  and  is  fastened 
to  the  lower  half  by  eight  bolts  and  two  capscrews. 

TO  RENOVE  UPPER  HALF  OF  NAIN  GEAR  CASE: 

Remove  control  panel  assembly  (10)  as  a  complete  unit  and  lay  to 
one  side.  Remove  bolts  (6)  and  capscrews  holding  upper  half  to 
lower  half.  Remove  the  cap  screws  (7)  in  each  bearing  retainer 
flange  In  upper  half  and  loosen  the  cap  screws  (8)  in  each  bearing 
retainer  flange  in  the  lower  half  of  case.  Raise  upper  half  with 
bar  or  chisel  and  insert  wooden  wedges  to  allow  space  for  gripping 
with  hands.  Remove  upper  half  -  a  two  man  lifting  job.  Be  care- 
ful of  gasket  (9) . 

TO  INSPECT; 

Check  case  for  cracks  and  weld  if  necessary.  Check  bolts  and  cap- 
screws  for  worn  or  damaged  threads.  Check  gasket  for  damage  and 
if  not  in  perfect  condition,  replace  with  new  one. 

TO  REPLACE  UPPER  HALF  OF  GEAR  CASE: 

After  thoroughly  cleaning  edges  of  upper  and  lower  cases,  replace 
gasket,  lining  up  holes  in  gasket  with  holes  in  lower  case.  Place 
upper  half  of  case  in  position  on  lower  half  and  after  lining  up 
holes,  insert  all  capscrews  and  bolts  in  their  proper  places. 
Ti^ten  all  bolts  and  capscrews  evenly.  NOTE  -  It  is  a  good  idea 
to  go  over  these  bolts  and  capscrews  again  after  machine  has  been 
operated  a  few  ^^urs  .  Original  from 
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SWING  AND  TRACTION  JACK  SHAFT 


Figure  112 


TO  REHOVE: 


Plgtire  113 


Lower  boom  to  cribbing  as  shown  on  pages  97  and  98,  Operation 
Section,  Pull  enough  of  the-  boom  suspension  cable  off  boom  hoist 
drum  to  relieve  the  "A"  frame  of  any  load.  Remove  plate  (1)  which 
is  bolted  to  both  "A"  frame  tension  members  (2)  and  (3)  and  to 
clutch  guards  "(4)  and  (5)»  Remove  '^A"  frame  tension  members  (2) 
and  (3),  by  taking  out 'pins  (6)  and  (7)  at  the  top  and  bottom  of 
each  "A"  frame  tension  member.  Disconnect  boom  pawl  spring  near 
lower  end  of  member  (2).  Take  out  bolts  (8)  at  the  front  and  rear 
edges  of  gear  ca^e  cover  (9),  Now  the  swing  clutch  guards  (4)  and 
(5)  and  gear  case  cover  (9)  will  come  out.  Remove  the  upper  half 
of  main  gear  case  as  described  on  Page  131.  Take  out  the  capscrews 
that  hold  the  jack  shaft  bearing  retainer  flange  (10)  to  the  lower 
half  of  the  main  gear  case.  Remove  the  upper  half  of  the  Jack  shaft 
chain  case  and  chain  as  described  under  Power  Transmission  Chain 
page  (197).  Remove  two  stove  bolts  holding  felt  retainer  (11)  to 
lower  half  of  chain. case,     .Lay  the  chain  back,  off  the  sprockets. 
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Remove  the  four  bolts  holding  the  bearing  retainer  pillow  block 
(12)  to  the  left  side  stand.  The  entire  shaft  assembly  now  is  ready 
to  be  lifted  up.  If  a  chain  hoist  is  to  be  used,  remove  the  curved 
section  of  the  cab  (32)  as  described  on  Page  166,  Maintenance  Sec- 
tion, then  lay  a  timber  across  the  "A"  frame  shaft  and  on  blocks 
placed  at  top  of  cab.  Fasten  chain  hoist  to  the  cross  timber  and 
lift  shaft.  Cover  the  main  gear  case  with  clean  rags  or  paper  to 
keep  out  dirt  while  working  on  the  shaft. 


Figure  114 

TO  DISASSEriBLE: ;     (See  Figure  114) 

The  shaft  assembly  should  be  lifted  high  enough  for  the  chain 
sprocket  to  clear  the  chain  case  and  gasoline  tank.  Remove  the 
two  capscrews,  capscrew  lock  plate  and  keeper  plate  (1)  from  left 
end  of  the  shaft  then  either  drive  or  pull  off  sprocket  (2).  Re- 
move sprocket  key  (3),  felt  retainer  (4)  and  spacer  (5).  To  re- 
move bearing  retainer  pillow  block  (6)  take  out  two  of  the  bolts 
(7)  one  on  each  side  -  that  hold  the  bearing  retainer  and  oillow 
block  together  and  replace  them  with  two  long  bolts  through  a  bar 
placed  across  the  end  of  the  shaft.  Then  by  screwing  up  nuts  on 
the  long  bolts  plate  acts  as  a  puller  to  remove  pillow  block  assem- 
bly from  the  shaft-  Remove  pin  (8)  and  slide  clutch  sleeve  assem- 
bly (9)  off  the  shaft.  Remove  lock  nut  and  lock  washer  (10). 
Screw  two  long  5/8"  studs  into  drilled  and  tapped  holes  in  clutch 
spider  (11)  and  with  bar  across  the  end  of  the  shaft,  pull  the 
clutch  spider.  Remove  clutch  spider  key  (12).  The  clutch  drum  and 
pinion  (13)  can  be  pulled  the  same  way  by  extending  rods  through 
the  holes  in  the  clutch  drum  with  a  flat  plate  or  washer  and  nuts 
on  the  ends  of  the  rods.  The  right  hand  end  of  the  shaft  assembly 
is  disassembled  in  the  same  manner.  CAUTION  -  The  clutch  spiders 
are  right  and  left  handed  and  must  be  replaced  In  their  correct 
locations  on  the  shaft.  All  ball  bearinrs  can  be  driven  from  their 
housings  by  using  a  hardwood  block  or  brass  driving  rod.  Snap  ring 
(14)  must  be  removed  from  the  pillow  block  bearing  retainer  (15) 
before  driving  out  bearing,  -nyiuMi  n  .  i.- 
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Do  not  lose  the  spacers  (16)  between  the  bearings  in  the  clutch 
drum  pinion  assemblies. 

TO  INSPECT; 

Wash  all  parts  with  cleaning  fluid.  Inspect  ball  bearings  for  wear 
or  broken  balls  and  chipped  races.  Oil  the  bearings  and  wrap  them 
in  clean  rags  or  paper  until  they  are  ready  to  be  installed  again. 
To  check  for  a  bent  shaft,  place  shaft  on  "V"  blocks  and  rotate  it, 
using  a  dial  indicator.  Check  swing  driims  for  scoring  and  if  in 
bad  condition,  replace.  (The  drum  can  be  pressed  off  the  bevel 
pinion  hub  and  a  new  drum  pressed  on.)  Be  sure  all  keys  fit  snugly. 
See  page     (121),     Maintenance    Section,     for  bearing  tolerancda. 

TO  ASSEMBLE: 

Coat  the  inside  of  bearing  retainer  with  a  film,  of  white  lead  and 
oil  and  place  beRring  (17)  in  position  to  be  driven  into  retainer 
by  pounding  on  the  outer  race  of  bearing  with  a  brass  driving  rod. 
Install  spacer  (16)  and  fill  recess  with  WB  grease.  Put  in  bear- 
ing (18)  with  grease  shield  to  the  outside,  driving  only  on  the 
outer  races  to  avoid  damaging  grease  shield.  Coat  shaft  (19)  with 
film  of  white  lead  and  oil  and  place  left  hand  clutch  drum  and  pin- 
ion assembly  on  the  shaft  and  press  or  drive  on  the  inner  race  pf 
the  outer  bearing.  Be  sure  the  inner  bearing  is  tight  against  the 
shoulder  on  the  shaft.  After  filing  sm.ooth  any  places  in  the  clutch 
spider  key  (12)  f^atm.ayhave  been  damaged  in  removal,  replace  it. 
Coat  shaft  and  inside  of  clutch  spider  hub  with  white  lead  and  oil 
and  put  clutch  spider  (11)  on  the  shaft,  being  sure  right  and  left 
hand  spiders  are  replaced  in  the ir  correct  locations  and  that  they 
are  driven  up  tight  against  bearing  (18).  Put  on  lockwasher  and 
lock  nut  (10)  and  clutch  sleeve  assembly.  Secure  assembly  with 
pin  (8).  Install  right  hand  clutch  assembly  in  the  same  m.anner. 
Coat  right  hand  end  of  shaft  with  white  lead  and  oil;  insert  bear- 
ing (20)  in  bearing  retainer  (21);  place  retainer  and  bearing  on 
shaft  and  drive  them  up  against  shoulder,  using  a  brass  driving 
rod  on  the  inner  race  of  the  bearing.  NOTE  -  Grease  seal  side  of 
the  bearing  should  be  toward  the  end  of~the  shaft.  Insert  pinion 
key  in  right  hand  end  of  shaft;  coat  shaft,  key  and  inside  of  pin- 
ion (22)  with  white  lead  and  oil,  then  drive  pinion  (22)  ti^t 
against  ball  bearing  (20).  Put  on  keeper  plate,  lock  plate  and 
capscrews.  Draw  capscrev/s  up  tight  then  bend  the  lock  plate  over 
the  capscrevv's. 

Install  bearing  (23)  in  bearing  retainer  and  put  in  snap  ring  (14), 
shielded  side  of  the  bearing  toward  the  snap  ring.  Coat  the  shaft 
with  white  lead  and  oil;  place  bearing  retainer  on  the  shaft  then 
place  spacer  (5)  against  the  bearing.  Use  brass  driving  rod  to 
drive  the  spacer  and  bearing  on  the  shaft  and  against  shoulder. 
Insert  sprocket  key  (3)  in  left  end  of  shaft,  coat  end  of  shaft, 
key  and  inside  of  the  sprocket  hub  with  white  lead  and  oil.  Put 
felt  retainer  (4)  on  the  inside  of  sprocket  hub.  Drive  the  sprocket 
(2)  on  the  shaft  and  against  the  spacer  (5).  Put  on  keeper  plate, 
lock  plate  and  capscrews  (1).  Draw  the  capscrews  tight  and  band 
lock  plate  over  capscrews.  The  shaft  is  ready  to  be  replaced  as 
a  unit . 
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TO  RBPLACEi 

Drain  and  wash  Jack  shaft  chain  and  chain  case.  Clean  bevel  gear 
and  case*  Clean  the  bore  In  the  main  gear  case  where  the  right 
hand  bearing  retainer  rests.  Clean  the  left  side  stand  where  pillow 
block  (6)  rests.  Lower  the  shaft  assembly  into  place,  being  sure 
the  countersunk  grease  plugs  in  the  bevel  pinion  hubs  are  both  up 
when  the  pinions  mesh  with  the  bevel  gear  to  make  the  greasing 
operation  easier.  NOTE  -  If  oil  sllnger  (24)  Is  bent  by  lowering 
the  shaft,  be  sure  Fo  bend  it  back  to  its  original  shape.  Start 
the  two  cap  screws  (25)  into  the  lower  half  of  the  main  gear  case 
through  bearing  retainer  (21)  but  do  not  tighten  the  colts.  Be 
sure  grease  connection  is  up.  Insert  the  four  bolts  (26)  into  the 
left  side  stand  and  pillow  block.  Check  the  backlash  of  the  bevel 
pinions  and  bevel  gear  to  be  sure  there  is  the  same  amount  of  back- 
lash in  both  pinions.  Draw  pillow  block  bolts  (26)  down  tight ♦ 
For  further  adjustment  of  the  bevel  pinion  backlash,  add  or  remove 
shims  (27)  as  needed.  Adding  shims  will  move  both  pinions  to  the 
left  -  removing  shims  will  move  both  pinions  to  the  right.  When 
the  shaft  has  been  properly  assembled  with  all  bearings  against 
their  respective  shaft  shoulders,  the  distance  between  the  bevel 
pinions  is  permanently  set.  When  the  backlash  of  both  pinions  Is 
equal  but  in  excess  of  what  is  required  the  bevel  gear  can  be  raised 
to  decrease  the  backlash.  Bolt  felt  retainer  (4)  to  lower  half  of 
the  chain  case.  NOTE  -  Use  new  felt  If  needed.  Replace  the  chain. 
It  will  be  easier  to  couple  the  chain  ends  together  if  the  coupling 
Is  done  on  top  of  the  large  sprocket*  (See  instructions  under 
"Chains",  Page  197.)  Replace  chain  case  and  fill  case  with  oil  as 
per  lubrication  instructions.  Page  (67),  Operation  Section.  Remove 
the  countersunk  plugs  In  the  bevel  pinion  hubs  and  screw  in  a  grease 
connection.  Pump  WB  grease  into  the  pinion  connect lon-the  amount 
of  grease  depending  upon  how  well  the  bearings  were  grease  packed 
when  assembled.  Remove  grease  connections  and  replace  counter- 
sunk plugs.  Pump  WB  grease  into  pillow  block  and  gear  case  ball 
bearing.  Replace  gear  case  cover.  Replace  "A"  frame  tension  mem- 
bers with  pins  (6)  and  (7)  and  secure  with  cotter.  (Figure  112.) 
Replace  bevel  gear  case  cover  and  swing  drum  guards.  Replace  plate 
(1)   on  the  "A"  frame  and  bolt  swing  drum  guards  to  It* 
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BOOM  HOIST  SHAFT  (Figure  115) 

TO  REMOVE  I 

Lower  the  boom  to  cribbing  as  shovra  on  Page  97,  Operation  Section, 
and  pull  all  cable  off  the  boom  hoist  drum,  then  knock  out  the  cable 
wedge  and  pull  cable  loose  from  the  drum.  Remove  plate  (1)  Fig- 
ure 112  which  is  bolted  to  "A"  frame  tension  members  and  to  clutch 
guards  (4)  and  (5).  Remove  pins  (6)  and  (7)  Figure  112  at  top 
and  bottom  of  "A"  frame  right  hand  tension  member  and  remove 
the  tension  member •  Remove  upper  half  of  the  main  gear  case 
as  described  on  Page  (131),  Maintenance  Section.  If  a  chain  block 
is  to  be  used  for  lifting,  remove  the  .curved  section  of  the  bulk- 
head Just  below  the  "A"  frame  shaft  and  fasten  the  chain  block  to 
the  "A"  frame  shaft.  Remove  bolts  from  pillow  block  (1)  at  the 
left  end  of  the  shaft.  Remove  boom  pawl  spring  from  the  left  hand 
"A"  frame  tension  member  -  near  the  bottom.  Take  out  the  pins  in 
both  ends  of  the  boom  hoist  brake  band  and  remove  the  band.  Attach 
the  chain  block  to  the  shaft  and  lift  the  shaft  until  the  gear 
and  clutch  drum  will  clear  the  lower  half  of  the  gear  case.  Tilt 
the  shaft  assembly  slightly  as  it  is  being  raised  in  order  to  clear 
the  boom  hoist  drum  from  the  boom  hoist  drum  ratchet  pawl.  Cover 
the  main  gear  case  to  keep  dirt  out  of  it  while  working  on  the  shaft 
assembly.  CAUTION  -  Do  not  lose  the  dowel  pin  in  the  outside  of 
bearing  retainer  (2). 

TO  DISASSEMBLE? 

Remove  the  capscrews,  lock  plate,  keeper  plate  and  shims  (3)  from 
the  right  hand  end  of  the  shaft.  Remove  the  clutch  drum  and  gear 
assembly  with  bearings  from  the  shaft  by  pulling  on  the  gear  with 
a  gear  puller  or  a  chain  and  jack.  The  assembly  now  can  be  carried 
out  of  the  cab.  Remove  clutch  spider  (4)  by  using  studs  and  a  bar 
as  described  on  Page  (133),  Maintenance  Section.  Keep  spacer  ring 
(5)  with  the  clutch  spider.  Wrap  a  chain  around  the  boom  hoist 
drum  and  secure  the  chain.  Attach  a  chain  block  to  the  chain  and 
raise  drum  high  enough  to  permit  pulling  shaft  (6).  Loosen  the 
lock  screw  (7)  in  jaw  (16)  and  slide  the  jaw  off  the  left  end  of  the 
shaft.  The  clutch  drum  and  gear  assembly  can  be  dismantled  by 
pressing  the  clutch  drum  hub  out  of  the  gear  hub  after  ball  bearing 
(8)  has  been  driven  out  of  the  gear  hub  with  a  hardwood  block  or 
brass  driving  rod.  Drive  out  bearing  (15).  Remove  keys  (9)  and 
(10)  and  pull  bearing  retainer  (2)  off  the  shaft,  being  careful  not 
to  damage  the  grease  seal  (11).  To  remove  bearing  (12)  from  the 
bearing  retainer,  take  out  snap  ring  (13)  and  drive  out  bearing 
and  spacer  (14),  being  careful  not  to  damage  grease  seal  (11).  If 
grease  seal  (11)  is  removed  from  the  bearing  retainer  it  will  be 
ruined  and  must  be  replaced  with  a  new  one. 

^0  INSPECT: 

h  all  parts  thoroughly    with  cleaning    fluid.      Check  all  ball 
•ngs  for  wear  or  broken  balls  and  chipped  races.  Oil  the  bear- 
nd  wrap  them  in  clean  rags  or  paper  until  they  are  ready  to 
'lied.  Inspect  clutch  drum  for  scoring  and  clutch  band  for 
worn  lining.      Check  boom  hoist  drum  for  wear  or  cracks 
block  bushings  for  wear.  Check  all  keys  and  keyways  in 
rough  sides  or  edges .  To  check  shaft  for  straightness  , 
*"  blocks  and  rotate  it,  using  a  dial  indicator.  For 
■■erances  see  Page  121,  Maintenance  Section. 
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TO  ASSEMBLE: 

If  new  grease  seal  (11)  Is  tobe  Installed  In  bearing  retainer  (2), 
be  sure  it  is  placed  with  the  edge  of  the  leather  pointing  to  the 
ball  bearing.  Grease  seal  can  be  driven  in  with  a  hanmer  and  wood 
block  or  it  can  be  pressed  in.  Apply  a  thin  coat  of  white  lead  and 
oil  on  the  outside  of  the  grease  seal  and  the  inside  of  the  bearing 
retainer.  Coat  the  inside  of  the  bearing. retainer  (2)  with  white 
lead  and  oil  then  drive  bearing  (12)  into  the  retainer  with  a  brass 
driving  rod.  CAUTION  -  Drive  only  on  the  outer  race.  Put  in  spacer 
(14)  and  snap  ring  (13).  Rub  some  light  oil  on  the  leather  of  the 
grease  seal.  Coat  the  hub  of  the  clutch  drum  with  white  lead  and 
oil,  then  put  the  bearing  retainer  assembly  on  the  hub  of  the  clutch 
drum  with  the  grease  seal  next  to  the  drum.  Drive  the  bearing  on 
with  a  brass  driving  rod.  Drive  on  the  inner  bearing  race.  Put 
in  keys  (9)  and  (10)  then  press  the  gear  on  the  clutch  drum  hub. 
Coat  the  bearing  recess  in  the  outside  of  the  gear  and  the  inside 
of  the  clutch  drum  hub  with  white  lead  and  oil  and  drive  in  bear- 
ings (8)  and  (15).  CAUTION  -Drive  on  the  outer  race  only,  usinr 
brass  driving  rod,  put  Jaw  clutch  (16)  on  shaft  with  the  shifter 
ring  groove  to  the  right  end  of  the  shaft.  Grease  the  bushings 
inside  the  boom  hoist  drum  and  slip  the  shaft  into  the  drum.  Coat 
the  inside  of  clutch  spider  hub  (4)  with  white  lead  and  oil  and 
drive  the  spider  on  the  shaft  against  shoulder.  Be  sure  the  spi- 
der fits  snugly  on  its  key.  Put  ring  (5)  on  the  shaft.  Pack  WB 
grease  in  bearing  (15).  Put  clutch  drum  and  gear  assembly  on  the 
shaft  and  force  it  on  until  bearing  (15)  is  tight  against  ring  (5). 
Put  shims,  keeper  plate,  lock  plate  and  capscrev;s  (3)  on  the  end 
of  the  shaft.  Draw  the  capscrews  tight  and  bend  lock  plate  over 
them.  There  should  be  Just  enough  shims  under  the  keeper  plate  to 
fill  the  space  between  the  keeper  plate  and  the  end  of  the  shaft 
when  the  keeper  plate  is  against  the  inner  race  -of  bearing  (S). 
The  snaft  assembly  is  ready  to  be  replaced. 

TO  REPLACE; 

With  shaft  raised  by  chain  block  in  position  to  be  replaced,  tilt 
the  boom  hoist  drum  down,  as  the  shaft  is  being  lowered,  to  engafre 
the  boom  ratchet  pawl  in  the  boom  drum  ratchet.  When  the  ratchet 
pawl  is  engaged,  lower  the  shaft  almost  to  the  main  gear  case  ber.r- 
ing.  Then  check  to  be  sure  the  boom  clutch  shift  collar  will  en- 
gage with  its  shifting  fork  end  that  the  dowel  pin  in  the  outside 
of  bearing  retainer  (2)  will  engage  with  the  notch  cut  for  it  in 
the  lower  half  of  the  gear  case.  Let  the  shaft  down  into  place, 
checking  dowel  pin  and  bearing  retainer  again.  NOTE-  The  dowel 
pin  must  be  in  its  notch  to  align  the  gear  case  cover  for  proper 
fit .  Bolt  pillow  block  (1)  on  left  side  stand.  Replace  boom  drum 
brake  band,  insert  brake  band  pin  and  secure  with  cotters.  Replace 
upper  half  of  main  gear  case  cover  as  described  on  Page  (131). 
Replace  "A"  frame  tension  members  (2)  and  (3)  Figure  112  and  plate 
(1)  Figure  112.  Insert  pins  (6)  and  (7)  Figure  112  and  secure  with 
cotters.  Hook  boom  ratchet  pawl  spring  to  left  "A"  frame  tension 
member  and  replace  curved  section  of  cab  under  "A"  frame  shaft. 
Fasten  boom  cable  to  boom  hoist  drum  with  wedge.  Adjust  boorr. 
hoist  brake  as  described  under  "Brake  Adjustments,"  Page  (89), 
Operation  Section.  Check  boom  hoist  safety  ratcbet  pawl  to  see 
that  it  is  operating  properly.  Replace  grease  connection  in  pil- 
low block  (1),  then  pump  grease  into  all  grease  connectiorts  on 
the  shaft.  Remove  pipe  plug  in  clutch  drum  hub,  screw  in  grease 
connection,  then  purp  in  WB  grease.  Remove  grease  connection  and 
replace  pipe  plug. 
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MAIN  DRUM  SHAFT  ASSEMBLY 
Figure  116  -  Page  138 


TO  REMOVE: 

If  no  crane  Is  available  for  lifting  the  drum  shaft  from  the 
machine,  construct  an  appropriate  type  of  lifting  device  as  des- 
cribed under  "Handling  of  Heavy  Parts",  Page  (204).  Lower  boom  to 
cribbing  as  shown  on  Page  97,  Operation  Section.  Pull  off  enough 
boom  cable  to  permit  tying  the  cables  to  the  outside  of  the  cab 
roof  (three  cables  to  a  side)  and  thus  provide  ample  clearance  for 
lifting  the  shaft  assem.bly  from  the  machine.  Remove  the  vertical 
section  (28),  bulkhead  sections  (34)  and  (37)  and  vertical  section 
(26)  at  the  left  of  the  bulkhead  of  the  cab  as  shown  on  Page  165, 
Maintenance  Section.  Remove  drum  guards.  Remove  upper  half  of 
main  gear  case  as  described  on  Page  (131).  Remove  the  two  capscrews 
holding  the  flange  of  bear  ing  retainer  (1)  to  the  lower  half  of  main 
gear  case.  Remove  both  brake  bands  as  described  on  Page  130.  Re- 
move bolts  of  pillow  block  (2)  in  left  side  stand.  Attach  chain 
or  cable  slings  around  the  clutch  sleeves  and  shafts  at  both  ends 
of  the  assembly;  attach  chain  block  hook  to  sling  and  hoist  the 
assembly  high  enough  for  drum  gear  (3)  to  clear  the  gear  case, 
then  swing  the  shaft  endways  to  the  machine  and  lift  it  out. 
CAUTION  -  Cover  the  main  gear  case  to  keep  dirt  out  of  it. 

TO  DISASSEMBLE! 

Rem-ove  the  capscrews,  lock  plate  and  keeper  plate  (4)  at  the  gear 
end  of  the  shaft.  Drive  or  pull  off  gear  (3)  and  remove  gear  key. 
Pull  bearing  retainer  off  shaft  with  a  bar  and  bolts  as  described 
on  Page  (133).      Remove  pin    (9)  and  slide  clutch  sleeve  assembly 

(10)  Figure  106  off  shaft.  Pull  right  hand  clutch  spider  (5)  with 
rods  screwed  in  tapped  holes  as  described  on  page  (133).  Remove 
clutch  spider  key  (6).  Keep  spacer  (7)  and  spider  (5)  together 
and  mark  them  for  the  right  hand  end  of  the  shaft.  The  right  hand 
drum  (8)  can  now  be  pulled  off  with  bar  and  rods  in  the  same  manner 
as  described  on  Page  (133).  Remove  the  shaft  and  bearing  cover 
(9)  0^1  the  left  end  of  the  shaft.  Remove  capscrews,  lock  plate  and 
keeper  plate  (10).  Pull  off  pillow  block  (2)  and  bearing  retainer 

(11)  as  a  unit.  Remove  pin  and  slide  clutch  sleeve  assembly  off 
the  shaft.  Pull  left  hand  clutch  spider  (12)wlthrods  screwed  in- 
to tapped  holes  in  the  clutch  spider  and  a  bar  as  described  on  Page 
(133).  Spacer  (13)  will  come  off  with  the  clutch  spider.  Keep 
spider  (12)  and  spacer  (13)  together,  marking  them  for  the  left 
hand  end  of  the  shaft.  The  left  hand  drum  (14)  can  now  be  pulled 
off  the  shaft  in  the  same  manner  as  the  right  hand  drum  was  pulled 
or  the  shaft  can  be  driven  out  of  the  drum  by  bumping  the  left  end 
of  the  shaft  with  a  heavy  block.  Drive  the  ball  bearings  out  of 
the  bearing  retainers  and  drum,  using  a  hardwood  block  or  brass 
driving  rod. 

TO  INSPECT: 

Wash  all  parts  thoroughly  with  cleaning  fluid.  Check  the  ball 
bearings  for  wesir,  broken  balls  and  chipped  races.  Oil  the  bearings 
and  wrap  them  in  clean  rags  or  paper  until  they  are  ready  to  be  in- 
stalled again.  To  check  shaft  for  stralghtness ,  place  It  on  "v" 
blocks  and  rotate  it,  using  a  dial  indicator.  Check  all  keys  and 
keyways  to  be  sure  all  keys  fit  snugly  on  the  shaft.  For  bearing 
tolerances  see  Page  121. 
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TO  REASSEKBLB: 

Coat  the  bearing  recesses  in  the  drums  with  white  lead  and  oil  and 
install  the  drum  bearings.  NOTE  -  All  drum  bearings  are  installed 
with  the  shielded  side  of  the  bearing  to  the  outside  of  the  drum 
hub.  Use  brass  driving-  rod  on  outer  bearing  race  and  do  not  damage 
bearing  shield.  Pack  each  drum  hub  with  new  WB  grease,  referring 
to  Page  (66),  Operation  Section,  Note  8  for  quantity.  The  grease 
should  be  packed  tight  around  both  ball  bearings  in  each  drum.  To 
replace  the  left  hand  drum,  coat  the  drum  bearing  bosses  .  on  the 
shaft  with  white  lead  and  oil,  then  mount  the  drum  on  the  shaft  or 
drive  the  shaft  into  the  drum  by  bumping  the  right  hand  end  of  the 
shaft  with  a  wooden  block.  Bearing  (15)  should  be  tight  against 
its  shoulder  on  the  shaft.  Drive  bearing  (16)  against  its  shoulder 
on  the  shaft,  using  brass  driving  rod  on  inner  bearing  race.  To 
replace  the  right  hand  drum,  coat  the  drum  bearing  bosses  on  the 
shaft  with  wnite  lead  and  oil,  then  mount  the  drum  on  the  shaft  or 
drive  the  shaft  into  place  with  a  wooden  block  against  the  hub  of 
the  drum  and  a  brass  driving  rod  against  the  inner  race  of  bearing 

(17)  .  Replace  spider  key  (6);  coat  the  key  and  shaft  and  the  inside 
of  the  hub  of  spider  (5)  with  white  lead  and  oil,  then  drive  the 
spider  on  the  shaft.       The  spider  should  be  tight  against  bearing 

(18)  which  should  be  ti^t  against  the  bearing  shoulder  on  the 
shaft.  Put  spacer  (7)  on  the  shaft  against  the  spider  hub.  Place 
clutch  sleeve  on  the  spider  hub  and  replace  pin  and  secure  with 
cotter.  Install  bearing  (19)  in  the  bearing  retainer  (1)  with 
shielded  side  of  the  bearing  to  the  gear  case.  ,  Coat  shaft  with 
white  lead  and  oil,  then  mount  bearing  and  retainer  on  the  shaft. 
Put  in  key  (20);  coat  key,  shaft  and  inside  of  the  hub  of  gear  (3) 
with  '/Aiite  lead  and  oil,  then  drive  the  gear  on  the  shaft  against 
bearing  (19).  Put  on  keeper  plate,  lock  plate  and  capscrews  (4). 
Draw  capscrew  tight  and  bend  the  lock  plate  over  the  capscrew. 
NOTE  -  Be  sure  bear ing '( 19 )  is  against  its  shoulder  on  the  shaft. 
put  in  key  (21) .  Coat  the  key,  shaft  and  inside  spider  hub  (12) 
with  white  lead  and  oil,  then  drive  the  spider  on  the  shaft  against 
bearing  (16).  Put  spacer  (13)  on  the  shaft  against  the  spider  hub. 
Put  clutch  sleeve  on  the  spider  hub,  insert  pin  and  secure  with 
cotter.  Install  bearing  (22)  in  retainer  (11).  Drive  bearing  on 
shaft  against  spacer  (13),  using  brass  driving  rod  and  driving 
against  inner  race  of  the  bearing.  Put  on  spacer  (23),  keeper 
plate,  lock  plate  and  capscrews  (10).  Draw  capscrews  tight  and 
bend  lock  plate  over  capscrews,  mount  pillow  block  (2)  and  shaft 
bearing  cover  (9)  on  bearing  retainer  (11).  Pump  sufficient  WB 
grease  into  end  shaft  bearings  (22)  and  (19).  The  shaft,  now  com- 
pletely assembled  as  a  unit,  is  ready  to  be  replaced  on  the  machine. 

TO  REPLACE; 

Clean  the  bore  in  the  main  gear  case  for  bearing  retainer  (1). 
Clean  the  left  side  stand  for  pillow  block  (2).  Lower  the  shaft 
assembly  into  place,  being  sure  the  clutch  collars  engage  shifting 
forks  and  that  the  grease  connection  on  bearing  retainer  (1)  is 
up.  Start  the  capscrews  in  lower  half  of  main  gear  case  through 
the  flange  of  bearing  retainer  (1).  Line  up  -the  gears  in  the  main 
case  and  bolt  pillow  block  (2)  to  the  left  side  stand.  Check  the 
amount  of  grease  in  the  main  case  and  replace  upper  half  of  the 
case  as  directed  on  Page  (131).  Replace  brake  bands  and  adjust 
brakes.     Replace  cab  and  bulkhead  parts. 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


MAINTENANCE  SECTION 


PAGE  141 


MAIN  mm  SHAFT  ASSEMBLIES 

(Dragline,  Clamshell,  Pile 
Driver,  Pull  Shovel  and  Shovel) 

For  removal,  disassembly,  inspection,  reassembly  and  replacement 
of  drum  shaft  assemblies  for  dragline,  clamshell,  pile  driver, 
pull  shovel  and  shovel,  follow  same  procedure  as  outlined  under 
"Main  Drum  Shaft  Assembly,^  Page  139  Maintenance  Section. 

For  removal  and  replacement  of  the  drum  laggings  on  these  various 
combinations     see  the  following    pages  in  the     Operation  Section: 


Crane •  

Clamshell. . 
Dragline • • • 
Pile  Driver 
Pull  Shovel 
Shovel  


Page 
Page 
Page 
Page 
Page 
Page 


(96) 
(96) 
(96) 
(96) 
(96) 
(95) 


HOIST  LAGGING 


DRAGLINE  LAGGING 


DRUM  SHAFT  ASSEMBLY  (DRAGLINE) 
Figure  117 


HOIST  LAGGING 

CROWD  CHAIN  DRIVE  SPROCKET 

DRUM  SHAFT  ASSEMl^LY  (SHOVEL)     ,  , 
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SWING  AND  TRACTION  BEVEL  GEAR  AND  SHAFT 

TO  REMOVE; 

Shaft  (1),  spacers  (2),  (3),  and  (4),  washer  (5)  and  gear  (6)  may 
be  taken  out  through  the  bottom,  leaving  bevel  gear  (7),  bearing 
retainer  (8)  and  grease  seal  retainer  (9)  In  place  without  lifting 
the  swing  and  traction  jack  shaft.  To  remove  bevel  gear  (7), 
bearing  retainer  (8)  and  grease  seal  retainer  (9),  it  will  be  nec- 
essary to  raise  swing  and  traction  Jackshaft  assembly  as  described 
on  Page  (132).  To  remove  the  shfiift  with  its  parts,  take  out  the 
capscrews  In  bearing  retainer  (10).  Be  careful  not  to  damage  shims 
(11).     Place  a  Jack  under  bearing  cap  (12).  Remove  cotter  and  nut 

(13)  .  Lower  Jack  about  2  inches  and  if  the  shaft  does  not  follow 
the  Jack  down,  drive  on  top  of  shaft  with  wooden  block.  Be  careful 
the  entire  shaft  assembly  does  not  fall  out.  If  the  swing  and 
traction  Jackshaft  has  been  raised,  bevel  gear  (7)  can  be  lifted 
off  after  nut  (13)  has  been  removed.  Remove  grease  pipe  leading 
to  bearing  (14)  and  set  screw  holding  grease  seal  retainer  (9), 
then  take  out  bearing  retainer  (8)  and  washer. 

TO  DISASSEMBIE; 

Remove  bearing  cap  (12),  being  careful  not  to  damage  shims  (15). 
Remove  capscrew,  lock  plate  and  keeper  plate  (16).  The  shaft  can 
now  be  pressed  out  of  bearing  retainer  (10).  Slide  gear  (6)  off 
the  shaft.  Remove  bolts  from  spacers  (2)  and  (3)  and  take  out  split 
washer  (5).  Spacer  (2)  will  slide  off  the  lower  end  of  the  shaft 
and  spacers  (3)  and  (4)  and  bearing  ( 14)  and  retainer  (8)  will  slide 
off  the  top  end  of  the  shaft. 

TO  INSPECT; 

Wash  all  parts  thoroughly  in  cleaning  fluid.  Inspect  bearings  for 
wear,  broken  rollers  and  chipped  races.  Oil  the  bearings  and  wrap 
them  In  clean  rags  or  paper  until  they  are  ready  to  be  installed. 
To  check  shaft  for  s tralghtness ,  place  shaft  on  "V"  blocks  and  ro- 
tate, using  a  dial  indicator.  Inspect  grease  seals.  If  grease 
seals  have  been  removed  from  their  retainers,  they  must  be  replaced 
with  new  ones.  Inspect  all  other  parts  for  wear.  Clean  old  grease 
out  of  turntable. 

TO  REASSEMBIE; 

Place  spacers  (2)  and  (3)  on  shaft.  Insert  split  washer  (5).  and 
bolt  spacers  (2)  and  (3)  together.  Slide  gear  (6)  on  shaft,  then 
bearing  retainer  with  outer  race  of  upper  half  of  bearing  (17)  in 
retainer.  Drive  Inner  races  of  bearing  (17)  on  shaft,  being  sure 
the  taper  is  in  the  same  direction  as  when  taken  off  shaft.  Attach 
keeper  plate  and  lock  plate  with  cap  screws  (16).  Draw  capscrews 
tight  and  bend  the  lock  plate  over  them.  Install  the  outer  race 
of  lower  half  of  bearing  (17)  but  do  not  draw  it  up  too  tight. 
Put  on  bearing  cap  (12)  and  shims  (15).  Pull  cap  screws  up  snug 
but  not  tight  until  final  adjustment  is  made  later. 

TO  REPLACE; 

Replace  the  assembled  shaft  in  the  machine.  Put  in  shims  (11)  and 
screw  capscrews  through  bearing  retainer  (10).  Replace  grease  seal 
retainer  (9).       put  in  set  screw  and  grease  pipe.     Put  in  bearing 

(14)  ,  washer  and  bearing  retainer  ( 8)  with  ri^e^^se  seal  (18)  inserted 
in  retainer.     Replace  bevel  gear  (7)  and  nut  (13)  ^i^nd  secure  with 
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TO  ADJUST; 

Bearing  (17)  is  adjusted  first  by  removing  grease  gun  connection 
from  bearing  cap  (12)  and  inserting  a  drift  pin  into  the  grease 
connection  hole  and  pushing  it  up  against  the  shaft.  With  a  crow 
bar  against  the  lower  end  of  the  drift  pin  try  lifting  and  lowering 
the  shaft  to  test  for  end  play.  Draw  bearing  cap  cap  screws  tight, 
being  sure  the  cap  screws  are  tightened  evenly.  Check  shaft  again 
for  end  play.  NOTE  -  End  play  should  be  very  slight.  If  there  is 
too  much  end  play,  remove  iDearing  cap  (12),  take  out  a  thin  shim 
(15),  replace  bearing  cap  and  check  end  play  again.  After  bearing 
adjustment  is  completed,  replace  grease  connection  and  pump  bearing 
full  of  WB  grease.  Check  the  mesh  of  the  bevel  gear  (7)  with  the 
bevel  pinions  on  the  swing  and  traction  Jack  shaft.  The  entire 
bevel  gear  shaft  assembly  can  be  raised  to  eliminate  excessive 
backlash  or  wear  in  the  gears.  To  decrease  the  backlash,  loosen 
the  cap  screws  in  bearing  retainer  (10).  Locate  the  cuts  in  shims 
(11).  The  cap  screws  passing  through  the  cuts  in  the  shims  should 
not  be  removed.  Take  out  the  rest  of  the  cap  screws.  Pull  out  one 
shim  (11),  being  sure  both  halves  of  the  s^'ame  shim  are  removed. 
Replace  the  cap  screws  and  draw  them  up  evenly  and  tlpht .  Check 
the  backlash  in  the  bevel  pinions  again.  Take  two  pieces  of  news- 
paper and,  with  lever  (2)  page  (42)  in  neutral,  run  them  throu^ 
the  teeth  of  both  bevel  pinions  and  the  bevel  gear.  There  should 
be  the  same  amount  of  clearance  between  the  teeth  for  the  full 
length  of  each  tooth  face.  For  bevel  pinion  adjustment,  see  Page 
(91),  Operation  Section.  Pump  WB  grease  into  bearing  (17).  Grease 
bevel  gear  and  pinions.  (See  lubrication  instructions.  Page  (67), 
Operation  Section,  for  quantity  and  type  of  oil  to  be  used  in 
turntable  .) 

TWO  SPEED  GEAR  AND  SHAFT 

TO  REnOVS: 


NOTE  -  Althourji  it  is  not  necessary  to  remove  the  bevel  p:ear  shaft 
to  take  out  the  two  speed  pear  it  can  be  more  conveniently  taken 
out  if  the  shaft  is  removed.     Take  off  bearing  cap  (12)  and  shims 

(15)  Figure  119.     Remove  cap  screws,     lock  plate  and  keeper  plate 

(16)  .  Put  wooden  wedges  under  bevel  gear  (7).  Take  cap  screws 
out  of  bearing  retainer  (10)  and  pull  the  bearing  retainer  and 
bearings  off  the  bevel  gear  shaft.  Gear  (6)  .  will  come  off  the 
shaft  when  bearing  retainer  is  removed.  Place  a  bar  through  in- 
spection opening  in  left  side  of  the  turntable  and  hold  the  double 
gear  up. 

Remove  dowel  pin  (1)  Figure  120.  (For  method  of  removal  see  Fig- 
ure 140) .  Take  cap  screws  out  and  remove  lower  gear  case  cover 
(2).  Thrust  washer  (3)  will  now  come  off.  Remove  bar  and  let 
the  two  speed  gear  (4),  down  -  do  not  drop  it.      Remove  seal  ring 

(5)  .  To  rer.ove  the  shaft  (6),  take  bolt  out  of  the  end  of  the 
shaft.     NOTE  -  Thrust  washer  (5)  can  be  replaced  by  raising;  shaft 

(6)  up  and  workinp;  throu/^ji  inspection  opening:  and  drain  hole.  To 
keep  the  /^ears  in  place  while  doinr  this,  use  small  wedp:es  under 
the  lower  rrear.  Be  sure  to  remove  the  wedges  after  new  washer  has 
been  installed  and  shaft  pushed  back  into  place. 

TO  DISASSEMBLE; 

Remove  bearings  (7),   (8)  and  spacer  (9),  Figure  120. 
TO  INSPECT; 

Wash  all  parts  thoroughly  in  cleaning  fluid.  Check  bearing  for 
wear,  broken  rollers  and  chipped  races.  Oil  the  bearings  and  wrap 
them  in  c lean  rags  or  paper  until  they  are  ready  to  be  installed. 
Check  thrust  washers,  and  seal,  .  .   .j'lal  from 
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Figure  120 

TO  REASSEMBLE; 

Install  bearings  (7)  and  (8)  and  spacer  (9)  as  illustrated. 
TO  REPLACE: 

Replace  shaft  (6)  and  put  bolt  through  top  of  It.  Put  on  seal  ring 
(5),  then  slide  the  gear  (4)  up  on  the  shaft.  Replace  thrust  washer 
(3)  and  gear  case  cover  (2).  Put  in  capscrews  and  dowel  pin  (1). 
(See  Page  (165),  Maintenance  Section  for  Dowel  Instructions.) 
Replace  gear  (6),  shims  ( 11)  and  bear ing  retainer  (10)  Figure  119. 
Install  bearings  (17),  keeper  plate,  lock  plate  then  screw  in  cap- 
screws  (16).  Put  on  bearing  cap  (12)  and  remove  wedges  under 
bevel  gear  (7).  Adjust  bearings  and  shaft  as  described  on  Page 
144. 

SWING  PINION  (Figure  121) 

TO  REMOVE; 

Place  machine  on  firm,  level  ground  and  swing  turntable  so  that 
swing  pinion  is  directly  over  one  of  the  openings  in  the  carbody. 
Lower  boom  to  a  temporary  support  on  the  ground  to  prevent  machine 
from  turning  around  while  the  pinion  is  off.  Remove  capscrews, 
lock  plate  and  keeper  plate  (1)  then  pinion  (2)  will  slide  off  the 
shaft.  "  NOTE  -  Care  should  be  exercised  to  avoid  injury  when  the 
pinion  falls  to  the  ground. 

TO  INSPECT; 

Wash  pinion  thoroughly  with  cleaning  fluid.  Check  pinion  for  wfear 
on  teeth. 

TO  REPLACE:, 

Slide  pinion  (2)  up  on  shaft.  Put  on  keeper  plate,  lock  plate  and 
capscrews.  Draw  capscrews  tlgjit  and  bend  lock  plate  over  the  cap- 
screws.  When  putting  on  new  pinion,  inspect  splines  on  the  shaft 
and  file  off  any  burrs  that  might  be  found.  If  the  pinion  teeth 
and  carbody  teeth  and  shaft  splines  and  pinion  splines  do  not  line 
up,  the  shaft  can  be  turned  by  having  swing  gears  engaged  and  roll- 
ing one  of  the  swing  clutch  drums  by  hand.  CAUTION-Do  not  turn 
shaft  by  engine  power  when  linlnp;  up  assembly. 
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VERTICAL  SWING  SHAFT 
Figure  121  and  122  Page  146 


TO  REHQVE: 

Place  machine  on  firm,  level  ground  and  remove  swing  pinion  as 
described  on  Page  145,  Maintenance  Section.  Remove  curved  section 
of  the  bulkhead  under  and  behind  the  drums.  Remove  capscrews  (3) 
and  (4),  plate  (5)  and  washers  (6).  Lift  out  swing  brake  drum 
(7),  exposing  upper  end  of  swing  shaft  and  jaw  clutch.  Remove 
gib  keys  In  crank  (8)  and  yoke  (9),  then  pull  shaft  (10)  out  'of 
yoke  (9).  New  yoke  (9)  can  be  removed  through  the  opening  around 
the  vertical  swing  shaft.  Note  carefully  which  end  of  the  yoke 
Is  to  the  front  as  It  must  be  replaced  In  the  same  position.  Lift 
off  Jaw  clutch  (11).  Remove  half  of  the  right  hand  drum  lagging 
then  turn  the  drum  so  the  shaft  will  clear  It.  Screw  an  eye  bolt 
or  "T"  bolt  In  the  center  of  the  shaft  (24)  and  lift  the  shaft  out. 
To  rem.ove  the  swing  gear  (12)  for  replacement  of  flanged  bushing 
(13),  or  swing  shaft  bushings  (14)  and  (15),  the  entire  gear  case 
cover  (16)  must  be  removed.  To  remove  gear  case  cover,  take  off 
right  and  left  hand  curved  sect  Ions  of  cab  bulkhead  and  drum  guards. 
Remove  keys  from  yokes  (17)  and  (18).  Pull  steering  lever  shafts 
(19)  and  (20)  to  the  right  out  of  gear  case  cover  (16).  Take  en- 
tire swing  brake  assembly  off  at  pin  (21).  Pull  shaft  (10)  out  of 
the  case  cover.  Pull  shaft  (22)  out  of  Its  case  cover  bearing. 
Remove  all  bolts  holding  the  case  cover  (16)  to  the  turntable. 
Take  the  bolts  out  of  the  right  hand  brake  stand  and  shift  the 
stand  to  the  right  or  remove  it  entirely.  Now  the  gear  case  cover 
can  be  pulled  out  under  the  hoist  drums.  Lift  gear  (12)  exposing 
bushings  (14)  and  (15).  Do  not  remove  the  bushings  unless  new 
bushings  are  to  be  installed.  All  bushings  are  dowelled  and  new 
dowel  pi ins  should  be  used  with  new  bushings.  (See  Page  (164), 
Maintenance  Section,  for  dowel  instructions.) 

TO  INSPECT; 

Wash  all  parts  thoroughly  with  cleaning  fluid.  Inspect  the  jaws 
on  the  jaw  clutch  (11)  and  gear  (12)  to  see  that  jaws  are  not 
cracked  or  the  corners  rounded  off  as  there  is  danger  of  a  worn  or 
cracked  jaw  clutch  disengaging  under  a  heavy  load-  Inspect  thrust 
washers  and  bushings  for  wear.  Check  grease  pipes  to  see  that  they 
are  open.     Inspect  swing  brake  lining  for  wear. 

TO  ASSEMBLB: 

Pack  the  recess  between  bushings  (14)  and  (15)  full  of  grease. 
Place  gear  (12)  in  the  case.  Lay  thrust  wasVier  (23)  on  the  gear. 
Slide  the  shaft  down  through  the  thrust  washer  and  gear  (12)  and 
its  t\irntable  bushings.  Put  on  jaw  clutch  (11).  Replace  shifting 
yoke  (9)  on  jaw  clutch  (11).  Replace  traction  gear  on  vertical 
traction  shaft.  Replace  swing  pinion.  Replace  gear  case  cover  and 
put  in  all  bolts  but  do  not  tighten  them.  Replace  yokes  (17)  and 
(18),  shafts  (19)  and  (20),  shaft  (10)  in  yoke  (9)  and  shaft  (22). 
Tighten  case  cover  bolts  evenly,  checking  often  to  see  that  none 
of  the  shafts  are  binding  in  the  case  cover.  Replace  swinp  brake 
assembly  and  swing  brake  drum.  Put  on  washer  (6),  plate  (  5)  ?  nd 
capscrews  (5)  and  (4).  Replace  drum  lagging  and  bulkhead.  Pump 
grease  into  swing  shaft  bushings  and  into  grease  connection  on  top 
of  swing  brake  drum. 
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VERTICAL  TRACTION  SHAFT 
Figures  121  and  122 


TO  REMOVE t 

Remove  turntable  gear  case  cover  as  described  on  Page  147.  Remove 
swing  and  traction  shifter  yoke  (9).  Remove  lower  traction  bevel 
gear  case  cover.      Remove  lock  screws  from  shifter  lugs  (25)  and 

(26)  .  Unscrew  pipe  (27)  and  lift  it  out.  Unscrew  pipe  (28)  and 
lift  it  out.  The  shifter  lugs  may  now  be  taken  out  of  their  forks. 
Remove  lock  screws  (29)  and  unscrew  adjusting  nut  (30)  from  the 
lower  end  of  the  vertical  traction  shaft.  Lift  gear  (31)  off  the 
shaft.  Pull  shaft  (32)  out  through  the  top.  Remove  thrust  washer 
(33),  bevel  pinion  (34),  and  thrust  washer  (35)  will  be  loose  be- 
low the  carbody. 

TO  INSPECT; 

Wash  all  parts  thorougly  with  cleaning  fluids  Check  all  parts, 
bushings  and  thrust  washers  for  wear.  Check  grease  pipes  to  be 
sure  they  are  open. 

TO  REPLACE; 

Pack  the  recess  between  bushings  (36)  and  (37)  with  grease.  Grease 
thrust  washer  (35)  and  slide  it  on  the  shaft.  Grease  thrust  washer 
(33)  then  hold  it  and  bevel  pinion  (34)  in  place  while  the  vertical 
traction  shaft  is  lowered  down  through  its  bushings,  thrust  washer 
(33)  and  pinion  (34).  Put  on  adjusting  nut  (30)  and  screw  it  up 
tight  then  back  it  off  Just  enough  to  give  a  slight  amount  of  up 
and  down  end  play  in  the  shaf.t.  Replace  lock  screws  (29)  and  wire 
them  together.  Put  gear  (31)  on  the  shaft.  Place  shifter  lug 
(25)  in  the  top  fork  of  the  lower  bevel  gear  case,  then  screw  pipe 
(28)  into  the  lug.     Put  m  lock  screw.     Replace  lug  (26)  and  pipe 

(27)  ,  then  put  in  lock  screw.  Replace  lower  traction  bevel  gear" 
case  cover.  Refill  case  with  lubricant  as  per  Lubrication  Instruc- 
tions, Page  (68),  Operation  Section.  Replace  swing  and  traction 
shifter  yoke  (9).  Replace  turntable  gear  case  cover  as  described 
on  Page  147. 


TURNTABLE  ROLLERS 


TO  RSnOVE; 


Place  the  machine  on  firm,  level 
ground  and  be  sure  all  four 
rollers  are  resting  on  the  low- 
er roller  path.  Place  a  jack 
under  the  turntable,  near  the 
roller  to  be  rem.oved,  and  Jack 
it  up  enough  to  let  the  roller 
turn  free.  Remove  bolt  (1) 
from  the  roller  bracket  (5) 
and  roller  pin.  Screw  bolt  (1) 
into  the  drilled  and  tapped 
hole  in  the  end  of  roller  pin 
(2),  and  using  the  bolt  as  a 
handle,  pull  out  the  roller 
pin.  Hove  the  roller  (3)  to 
one  side  of  the  roller  bracket 
and  lift  it  out. 
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TO  IKSPECT; 

Wash,  all  parts  thoroughly  in  cleaning  fluid.  Check  roller  bracket 
to  be  sure  it  Is  securely  bolted  to  the  turntable.  Inspect  shaft, 
bushing  and  thrust  flange  for  wear.  The  bushing  and  thrust  flange 
(4)  are  one  piece  and  can  be  pressed  out  of  the  roller  for  re- 
placement . 

TO  REPLACE; 

Place  the  roller  (3)  in  the  roller  path  and  roll  it  into  position 
behind  the  roller  bracket  (5).  To  compensate  for  wear  on  the  rol- 
ler androller  paths,  place  a  steel  washer  between  the  thrust  flange 
of  bushing  (4)  of  the  roller  and  the  roller  bracket  (5)  to  crowd 
the  roller  deeper  into  the  "V"  shaped  roller  path  and  reduce  the 
tipping  action  of  the  turntable*  The  roller  should  not  touch 
both  the  top  and  bottom  roller  paths  at  the  same  time.  When  the 
roller  is  resting  on  the  bottom  roller  path,  there  should  be  a 
clearance  above  the  roller  of  about  l/32"  to  l/l6" .  ^  After  the 
•roller  is  in  place,  put  the  roller  pin  through  the  roller  brack- 
et and  steel  washer,  If  one  is  used  -  and  into  the  roller  bush- 
ing. Put  a  punch  in  the  bolt  hole  to  hold  the  pin  in  line  while 
removing  the  bolt  from  the  pin.  Remove  the  punch  and  put  the 
bolt  through  the  roller  bracket  and  pin  and  draw  the  nut  tight  on 
the  bolt.  NOTE  -  RemovinR  the  pyease  connection  from  the  end 
of  the  pin  will  make  it  easier  to  take  the  pin  out  and  put  it  back 
Into  place.     Pump  grease  into  roller  after • ins  tailing. 

TURNTABLS  AND  PILOT  BUSHING 
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TURNTABLE  AND  PILOT  BUSHING 

TO  REMOVE; 

Place  the  machine  on  firm  level  ground.  Line  up  the  turntable  so 
that  the  boom  Is  over  the  center  of  either  end  of  the  crawlers. 
Lower  the  boom  to  cribbing  or  other  suitable  support.  Pull  enough 
boom  cable  off  the  boom  hoist  drum  to  allow  considerable  slack  in 
the  boom  cables.  Remove  vertical  traction  shaft  as  described  on 
Page  (148).  Build  a  crib  under  the  counterweight  and  Jack  up  the 
counterweight  until  the  rear  turntable  rollers  are  free.  Place 
jacks  at  the  front  of  the  turntable  and  jack  It  up  until  the  front 
rollers  are  free.  Remove  all  four  turntable  rollers  as  described 
on  Page  (148).  Jack  up  the  turntable  evenly  at  both  ends  until  the 
front  end  is  high  enough  to  put  a  strong  timber  under  the  turntable 
and  over  the  car body  just  back  of  the  front  turntable  roller  brack- 
ets. This  timber  or  steel  beam  should  extend  out  beyond  the  crawl- 
ers, on  both  sides,  about  four  and  five  feet.  Build  a  crib  under 
each  end  of  the  timber  or  beam,  then,  using  jacks  at  both  ends  of 
the  timber  or  beam  and  under  the  counterweight,  jack  up  the  turn- 
table high  enough  to  allow  the  carbody  and  crawler  assembly  to 
move  from  under  the  machine  out  toward  the  boom.  Remove  old 
bushing.  CAUTION  -  Keep  the  cribs  built  up  close  to  the  counter- 
weight and  under  the  timber  ends  at  all  times.  See  that  the  boom 
cable  does  not  get  tight  as  the  turntable  is  lifted.  The  traction 
jaw  clutches  should  be  disengaged  and  traction  brake  adjustments 
loosened  before  moving  the  lower  traction  assembly^ 

TO  INSPECT; 

Check  bushing  for  wear. 
TO  REPLACE; 

Install  new  bushing  as  described  on  Page  (162).  Move  the  lower 
traction  assembly  back  under  the  turntable  and  lower  the  turn- 
table until  the  turntable  rollers  can  be  Installed  as  described 
on  Page  (149),  Maintenance  Section.  Replace  vertical  traction 
shaft  as  described  on  Page  (148),  Maintenance  Section.  Readjust 
traction  brakes  as  described  on  Page  (90),  Operation  Section. 
Grease  pilot  bushing  as  described  under  " Lubrication  Instructions", 
Page  (71),  Operation  Section. 

LOWER  TRACTION  SHAFT  ASSEMBLY 
Figure  125,  126  and  127 

TO  REMOVE; 

Before  removing  the  lower  traction  shaft  assembly,  study  the  shaft 
and  its  related  parts  to  get  a  clear  understanding  of  its  arrange- 
ment. Drive  the  machine  up  a  ramp  on  fo  timbers  high  enough  to 
clear  the  bevel  gear  and  traction  brake  drums  between  the  crawler 
axles  and  the  ground.  This  also  gives  more  room,  to  work  under  the 
machine.  If  it  is  not  possible  to  get  the  machine  up  on  timbers, 
a  trench  can  be  dug  under  the  machine  to  allow  room,  enough  to  roll 
the  assembly  out.  Reirove  the  lower  traction  bevel  gear  case  cover 
(1).  Split  both  drive  chains  by  removing  a  chain  link  pin  just 
above  the  center  of  the  chain  on  the  driven  sprocket.  Also  tie 
that  part  of  the  chains  just  back  of  the  drive  sprockets  to  the 
turntable.  Drag  the  lower  halves  of  the  chains  under  the  machine 
to  the  front  end  of  the  crawlers.  Then,  just  ahead  of  the  drive 
sprockets,  tie  the  remainder  of  the  chain  to  the  turntable.  NOTE  - 
Tying  the  chains  as  described  will  save  considerable  time  if  it  is 
not  necessary  to  rer.ove  the,  chains.  T~  '.  7Z 
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LOWER  TRACTION  SHAFT  ASSEMBLY  (Continued) 


Remove  traction  brake  band  adjusting  bolts  (2)  and  springs  (3). 
Take  out  band  end  pins  (4)  and  remove  brake  bands.  Place  a  good 
jack  (hydraulic  Jack  Is  best)  on  blocks  of  wood  large  enough  to 
provide  a  good  support  for  the  Jack.  On  top  of  the  Jack  place  a 
"V"  block  to  contact  the  traction  shaft  at  "X"  next  to  the  bevel 
gear.  Put  a  slight  pressure  on  the  Jack.  Remove  bearing  caps 
(5),  (6)  and  (7),  keeping  the  bushing  halves  and  shims  with  each 
cap  as  It  Is  taken  off.  Thrust  washer  (8)  Is  made  in  two  pieces 
and  can  be  removed  after  cap  (6)  Is  off.  Build  up  a  safe  pile  of 
blocking  under  each  brake  drum  (9)  and  (10).  Lower  each  pile  of 
blocking  about  2"  as  the  shaft  Is  let  down  2"  at  a  time.  Keep  wedges 
or  blocks  in  front  of  and  behind  each  brake  drum  on  each  blocking 
pile.  When  the  blocking  under  the  Jack  needs  to  be  changed  to  set 
the  Jack  lower,  the  brake  drums  and  shaft  will  be  supported  by  the 
blocks  under  the  drums.  When  the  shaft  has  been  lowered  to  the 
ground  it  can  be  turned  and  rolled  -  on  the  brake  drums  and  bevel 
gear  -  until  it  is  worked  out  from  under  the  machine.  The  brake 
drum  and  sprocket  units  and  the  steering  Jaw  clutches  (11)  and  (12) 
can  be  taken  of  f  the  shaft  while  it  is  under  the  machine  and  brought 
out  in  units  if  desired.  Sprockets  and  brake  drums  will  slip  off 
the  shaft  much  easier  if  the  grease  fittings  in  the  end  of  the 
sprocket  hubs  are  removed.  Bevel  gear  (13)  is  pressed  on  the  shaft. 

The  bevel  pinion  (34)  Figure  121  and  thrust  washer  (33)  Figure  121 
may  be  removed  while  the  lower  traction  shaft  is  out  by  removing 
yokes  (13)  and  (14),  then  removing  lock  screws  (29)  and  unscrewing 
adjusting  nut  (30)  Figure  121  and  sliding  the  pinion  and  thrust 
washer  off.  When  the  thrust  washer  and  pinion  are  replaced,  tighj;en 
adjusting  nut  (30)  Figiire  121  so  that  the  vertical  traction  shaft 
has  a  slight  amount  of  end  play,  then  replace  lock  screws  and  wire 
them  together. 

TO  INSPECT: 

VJash  all  parts  thoroughly  with  cleaning  fluid.  Inspect  all  parts 
for  wear.  Check  steering  jaw  clutches  for  excessive  taper  on  the 
Jaws  or  in  the  Jaw  clutches.  Excessive  taper  will  cause  these  jaws 
to  disengage  under  heavy  loads  when  traveling.  Square  the  jaws  by 
welding.  Inspect  lining  on  traction  brakes  and  if  worn,  reline 
brakes  as  described  on  Page  (130). 

TO  REPLACE; 

Pack  the  recesses  between  the  bushings  in  the  drive  sprocket 
sleeves  with  grease.  Place  the  shaft  -  assembled  with  its  jaw 
clutches  and  drive  sprockets  -  under  the  machine  and  jack  up  the 
shaft  almost  Into  place t  being  sure  shifter  rings  (15)  and  (16) 
•  engage  their  shifting  forks.  When  the  shaft  is  approximately  7/8'' 
of  an  inch  short  of  being  In  place ,  wipe  nil  d'rt  and  dust  off  the 
bearing  surfaces  and  bear ing  shells  •  Grease  the  upper  bearing  shells 
and  slip  them  into  place.  Finish  jacking  the  shaft  into  place. 
V/ith  a  pinch  bar,  crowd  bevel  gear  (13)  as  far  as  possible  toward 
the  bevel  pinion.  Grease  thrust  washer  (8)  and  slip  the  two  halves 
into  place.  Put  on  bearing  cap  (6)  and  shims  for  safety.  Grease 
the  lower  bearing  shells  and  put  on  caps  (5)  and  (7)  and  shims. 
NOTE  -  When  caps  (5)  and  (7)  are  drawn  up  tight  it  should  be  pos- 
sible to  turn  brake  drums  (9)  and  (10)  with  a  short  bar  while^ Jaw 
clutches  (llj  and  (12)  are  disenp^ap;ed.  If  the  brake  drums  are  too 
loose,  remove  one  thin  shim  from  each  side  of  each  brake  drum  bear- 
ing cap,  then  check  again- .  After  the  brake.  .d;.\uni  .bearings  have  been 
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properly  adjusted,  remove  the  Jack  and  draw  up  the  bevel  gear  bear- 
ing and  check  It  by  placing  a  short  bar  In  one  of  the  disengaged 
jaw  clutches  then  rocking  the  traction  shaft  and  bevel  gear.  If 
it  is  too  loose,  remove  one  shim  from,  each  side  of  the  bevel  gear 
bearing  cap.  All  these  bearings  should  be  snug  but  not  so  tight 
that  the  units  cannot  be  turned  with  a  short  bar.  Replace  grease 
connect  ions  in  the  ends  of  the  drive  sprockets  and  pump  some  grease 
into  all  grease  connections  on  the  shaft  and  the  operating  linkage 
under  the  machine.  Replace  traction  brake  bands.  Oil  all  operat- 
ing link  pins.  The  traction  jaw  clutches  should  fully  engage  or 
bottom  in  their  jaw  clutch  drums  <,  Traction  brakes  should  be  com- 
pletely released  when  the  jaw  clutches  are  enraged.  Engage  the 
right  hand  jaw  clutch  (11).  Check  lug  yoke  to  see  that  it 
does  not  strike  the  lower  traction  shaft.  Check  shifter  yoke  (13) 
to  see  that  it  does  not  strike  shifter  yoke  (14)  when  the  right  hand 
jaw  clutch  (11)  is  engaged  and  the  left  hand  jaw  clutch  (12)  is 
disengaged.  When  working  both  jaw  clutches  alternately,  there 
should  be  no  interference  at  either  the  top  or  bottom  end  of  steer- 
ing pipes.  Interference  can  be  corrected  by  adjusting  the  jaw 
clutches  operating  the  linkage  (17)  or  (18).  Springs  (19)  and 
(20)  make  it  poss ible  to  apply  the  traction  brakes  even  though  the 
traction  jaw  clutches  may  not  disengage.  Each  traction  brake  toggle 
linkage  should  backlock  when  the  corresponding  jaw  clutch  is  dis- 
engaged. Adjust  traction  brakes  as  described  on  Page  (90),  Oper- 
ation Section.  Replace  lower  traction  bevel  gear  case  cover  and 
fill  case  as  directed  on  Page  (70),  Operation  Section. 

Replace  drive  chain  as  directed  in    "Traction  Drive  Chain",  Page 


(198). 
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TOP  AND  BOTTOM  CRAWLER  ROLLERS 
FRONT  AND  REAR  CRAWLER  TUMBLERS 
CRAWLER  SHOES 
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TOP  CRAWLER  ROLLERS 
Figure  128 


TO  REMOVE: 


With  the  machine  on  firm  level  ground,  travel  it  forward  for  a  dis- 
tance equivalent  to  the  length  of  the  crawlers  so  that  all  the 
slack  in  the  belt  is  at  the  top.  Use  a  crowbar  to  lift  the  crawl- 
er belt  off  the  top  crawler  roller  to  be  removed.  Block  up  the 
crawler  shoes  in  front  and  in  back  of  the  roller.  NOTE  -  If  more 
slack  is  neededt  release  front  tumbler  adjustment.  After  the  shoes 
are  blocked  up  higji  enough,  take  out  bolts  (1)  and  (2),  then  rol- 
lers (3)  and  (4)  and  shaft  (5)  can  be  taken  off.  Bushings  (6)  can 
be  driven  out  and  new  bushings  installed.  Drive  in  new  bushings 
with  a  hardwood  block  or  draw  them  in  with  a  bushing  puller  using 
the  method  as  described  and  illustrated  on  page  (162)  figure  (136). 

TO  INSPECT! 

Inspect  rollers,  shafts  and  bushings  for  wear. 
TO  REPLACE; 

Pill  the  recess  between  the  bushings  with  grease.  Put  the  shaft 
(5)  in  bushings  (6);  mount  the  rollers  (3)  and  (4)  on  the  shaft 
and  put  in  bolts  (1)  and  (2).  Pump  grease  into  the  grease  con- 
nection. 

LOWER  CRAWLER  ROLLERS 
Figure  128 

TO  REMOVE: 

Place  machine  on  firm  level  ground.  Release  front  tumbler  adjust- 
ment entirely  to  provide  ample  slack  in  crawler  shoes.  If  neces- 
sary, release  the  rear  tumbler  adjustment  for  additional  slack. 
Place  an  8"  block  of  wood  in  front  of  crawler  from  which  lower 
rollers  are  to  be  removed  and  back  machine  until  rear  tumbler  is 
on  top  of  block  to  provide  clearance  for  removal  of  rollers.  If 
jacks  are  used  ins tead  of  blocking,  place  jacks  under  crawler  axles 
just  inside  of  the  crawler  belts.  Now  remove  "U"  bolts  (7)  and 
(8),  which  allow  the  roller  and  shaft  assembly  to  drop  down.  Roll 
the  assembly  out  from  under  the  crawler  frame.  Pull  the  shaft 
(10)  out  of  the  roller  (9)  and  thrust  washers  (11). 

TO  INSPECT: 

Wash  parts  with  cleaning  fluid.  Check  the  shaft  (10),  washers 
(12)  and  thrust  washers  (11)  and  bushings  (13)  for  wear.  Check 
roller  (9)  for  cracked  flanges. 

TO  REPLACE: 

If  new  bushings  are  needed,  drive  out  the  old  oneso  Drive  in  new 
ones  with  a  hard  wood  block,  press  them  in  with  a  press  or  draw 
the  bushings  in  with  a  bolt.  Fill  the  recess  between  the  bushings 
with  grease.  Put  in  shaft  (10).  Place  washers  (12)  on  shaft  at 
each  side  of  roller.  Place  thrust  washers  (11)  on  the  shaft. 
Lift  shaft  and  roller  assembly  up  in  place  and  put  in  "U"  bolts 
(7)  and  (8).  Tighten  "U"  bolts.  Pump  grease  into  the  grease  con- 
nection. Lower  machine  to  normal  position  and  adjust  crawlers  as 
described  on  Page  ( ^3)  ^  ^Operation  ^^^^Jj^^i^^ify  Qp  ^^^^ 
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FRONT  CRAWLER  TUMBLER 
Figures  129  and  130 


?0  REMOVE: 


Place  the  machine  on  firm  level  groun^i.  Travel  the  machine  for- 
v/ard  for  a  distance  equivalent  to  the  length  of  the  crawlers  to  get 
the  slack  of  the  crawler  belt  on  top.  Place  a  2"  board  (1)  on  the 
ground  in  front  of  the  crawler  from  which  tumbler  is  to  be  removed 
and  travel  machine  over  the  board  until  the  board  is  directly  under 
the  first  roller  back  of  the  tumbler  as  shown  in  Figures  129  and 
130.  Place  blocks  (2)  between  crawler  frame  and  shoe  as  shown  to 
prevent  belt  from  sagging  when  split  for  tumbler  removal  and  thus 
facilitate  driving  out  crawler  shoe  pin.  Select  a  shoe  pin  at  a- 
bout  (3),  and  rem.ove  pin.  Allow  the  lower  end  of  the  shoes  to 
drop  to  the  ground  and  roll  the  top  end  back  and  tie  with  wire 
Figure  130o  Remove  shim  and  the  bar  (4)  from  both  sides  of  the 
crawler  frame  end.  Take  out  lock  pins  (5)  and  screw  adjusting  nuts 
(6)  of f  adjusting  bolts  (7)  on  the  inside  and  outside  of  the  crawl- 
er fra^e.     Roll  tumbler  forward  out  of  the  frame.      Both  bearings 


Figiire  129 


Figure  130 

(8)  and  their  adj-isting  bolts  (7)  can  be  pulled  off  for  inspection. 
NOTE  -  If  a  new  tum.bler  or  shaft  is  to  be  installed,  it  will  be 
necessary  to  press  the  shaft  out  of  the  tixmbler.  Tumbler  and  shaft 
are  assembled  at  approximately  10  tons  press  fit. 

TO  INSPECT: 


Inspect  bearing  boxes  and  shaft  for  wear.  Rebabbit  bepring  boxes 
if  necessary,  being  sure  grease  connection  holes  sre  open.  In- 
spect adjusting  bolts  to  be  sure  they  are  straight  and  that  threads 
are  in  good  condition^. ^ ...-ji...  
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TO  REPLACE: 

Put  grease  in  bearing  boxes,  insert  adjusting  bolts  and  place  the 
assembly  on  the  shaft-  Oil  the  threads  on  the  adjusting  bolts. 
Roll  the  tumbler  into  the  crawler  frame  while  guiding  the  adjust- 
ing bolts  and  bearing  boxes  into  place.  Start  adjusting  nuts  (6) 
and  screw  them  as  far  as  possible ,  pulling  the  bearing  boxes  to  the 
rear  end  of  their  guides*  Replace  shims  and  t ie  bars  (4).  Let  the 
top  shoes  down  to  the  tumbler.  Lift  up  the  bottom  shoes  and  hold 
them  with  a  bar  or  Jack  while  lining  the  shoe  hinges  together. 
Put  in  shoe  pin  and  key.  Remove  blocks  from  under  the  shoes  at 
the  top  of  the  crawler  frame.  Adjust  crawler  belt  as  directed  on 
Page  (93),  Operation  Section. 


TO  REMOVE: 

Place  the  machine  on  firm  level  ground  and  prepare  crawlers  by 
blocking  and  by  slacking  the  top  crawler  shoes  the  same  as  for 
removal  of  front  crawler  tiimbler  described  on  Page  157.  Remove 
lock  pin  (5)  and  screw  adjusting  nut  (6)  on  adjusting  bolt  (7) 
on  both  sides  of  tumbler  -  thus  releasing  the  chain  and  shoe  ad- 
justment. Select  a  shoe  pin  at  (3),  and  drive  out  pin.  Let  the 
lower  end  of  the  shoes  fall  to  the  ground  and  roll  the  upper  end 
back  off  the  tumbler,  tying  it  with  wire.  Split  traction  chain  as 
described  on  page  (202)  •  Remove  tie  bar  and  shim  (4)  on  both  sides,  of 
the  multiplane  frame.  Remove  adjusting  nuts  (6)  from  adjusting 
bolts  (7)  on  both  sides  of  the  t\imblers.  Roll  the  tumbler  assembly 
out.  Remove  pins  (9)  and  drive  collars  (10)  off  the  shaft.  Slide 
bearing  box  (8)  off  the  shaft.  Press  sprocket  (14)  Figure  128  off 
the  shaft  and  remove  sprocket  key.  Slide  bearing  (15)  Figure  128 
off  the  shaft.  NOTE  -  Tumbler  and  shaft  are  assembled  at  approxi- 
mately 10  tons  press  fit. 

TO  INSPECT: 

Wash  all  parts  thoroughly  with  cleaning  fluid.  Inspect  bearings 
and  rebabbit  If  necessary,  being  sure  grease  connection  holes  are 
open.  Inspect  sprocket  teeth  for  wear.  Inspect  drive  tumbler  for 
cracks  and  worn  driving  sections.  Inspect  adjusting  bolts  to  see 
that     they  are     straight  and  that  threads  are  in    good  condition. 

TO  REPLACE: 

Slide  bearing  (15)  Figure  128  on  the  shaft.  Put  in  sprocket  key 
and  press  sprocket  (14)  Figure  128  on  the  shaft.  Put  bearing  (8) 
on  the  shaft.  Oil  the  threads  of  the  adjusting  bolts  (7)  and  put 
the  bolts  into  bearing  boxes.  Roll  the  assembly  into  place  in  the 
crawler  frame,  put  on  adjusting  nuts  (6)  and  screw  them  up  as  far 
as  possible  to  draw  the  bearing  boxes  and  tumbler  into  the  frame. 
Put  on  collars  (10)  and  pins  (9).  Put  some  washers  behind  collars 
(10)  to  compensate  for  thrust  wear  if  necessary.  Replace  shims 
and  tie  bars  (4).  Replace  drive  chain  on  sprocket  and  put  in  chain 
pin  and  key.  Lower  top  crawler  shoes  to  the  tumbler.  Lift  the 
bottom  shoes  into  place  on  the  tumbler  and  hold  them  with  a  bar  or 
jack  while  lining  up  shoes  and  inserting  pin  (3).  Insert  key  in 
shoe  pin.  Pump  grease  into  bearin^^s.  Remove  blocks  from  under 
the  shoes  at  the  top  of  crawler  f rane .  Adjust  drive  chains  as 
directed  on  Page  (93),  Operation  Section. 


REAR  CRAWLER  TUMBLER 
Figures  129  and  130 
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CRAWLER  SHOES 


TO  REMOVE  CONPLETE  CRAWLER  BELT:     (SEE  FIGURES  129  AND  130) 

Remove  lock  pins  (5)  and  slack  of  f  tumbler  adjustments  at  both  ends 
of  crawler  frame  by  tiornlng  adjusting  nuts  (6)  to  the  right. 
Select  a  shoe  pin  (3)  about  half  way  up  on  either  tumbler;  take 
out  lock  pin  and  remove  shoe  pin.  Roll  top  half  of  crawler  belt 
back  off  crawler  frame  and  then,  after  Jacking  machine  up  so  that 
lower  rollers  clear  shoes,  drag  crawler  belt  out  from  under  crawl- 
er frame.  NOTE  -  If  Jacks  are  not  available,  crawler  frame  may  be 
raised  by  tipping  the  machine  with  hoist  cable.  To  do  this  awing 
boom  over  opposite  crawler,  attach  cable  to  tree  or  some  other 
substantial  object  and  hoist.  CAUTION  -  Block  machine  securely 
under  axles  before  attempting  any  further  work.  Crawler  belt  may 
be  pulled  clear  of  crawler  frames  with  power  by  swinging  boom  point 
In  line  with  crawler  belt  and  attaching  hoist  cable.  NOTE  -  Lower 
boom  to  horizontal  before  applying  hoist  clutch. 

TO  REMOVE  ONE  CRAWLER  SHOE; 

Move  machine  until  selected  shoe  is  Just  below  center  on  either 
tumbler  and  slack  off  on  tumbler  adjustment  as  described  above  In 
"To  Rer.ove  Cqmplete  Crawler  Belt."  Take  out  shoe  pin  on  each  side 
of  shoe  and  remove  shoe. 

TO  INSPECT: 

Examine  shoes  for  wear  or  other  damage  and  inspect  pins  for  wear 
or  misalignment.  Replace  worn  shoes  and  pins  and  repair  cracked 
shoes  by  welding. 

TO  REPLACE  OLD  CRAWLER  BELT; 

Drag  belt  under  crawler  frame  using  procedure  described  in  "To  Re- 
move Complete  Crawler  Belt"  and  lower  machine  to  shoes.  Move 
machine  so  that  tumbler  rests  on  third  shoe  from  one  end  and  then 
bi  ing  the  other  end  of  belt  around  over  crawlers.  Remove  slack 
from  the  top  side  of  belt  by  Inserting  blocking  between  crawler 
frame  and  belt,  then  bring  the  two  end  shoes  together;  insert  shoe 
pin  (3)  and  lock  with  lock  pin.  NOTE  -  For  adjustment  of  chain  see 
Poge  (93),  Operation  Section.  Belt  may  be  pulled  over  top  of 
crawler  frame  with  hoist  cable.  When  doin^  this  be  sure  that  boom 
is  lowered  to  horizontal  and  that  boom  point  is  properly  lined  up 
with  belt. 

TO  REPLACE  ONE  CRAWLER  SHOE: 

Place  shoe  in  position  on  lower  part  of  crawler  belt;  line  up 
holes;  insert  shoe  pin  and  lock  with  lock  pin.  Move  machine  so 
that  tumbler  rests  on  third  shoe  from  the  end  and  then  connect  belt 
using  procedure  described  in  "To  Replace  Old  Belt." 

TO  REPLACE  WITH  NEW  CRAWLER  BELT; 

Split  old  belt  over  rear  tumbler  using  procedure  described  in  "To 
Rem.ove  One  Crawler  Shoe"  and  connect  end  shoe  of  new  belt  to  top 
end  shoe  of  old  belt.  Move  machine  forward  as  shown  in  Figure 
131  until  the  new  belt  is  in  place  and  then  connect  ends  as  des- 
cribed in  "To  Replace  One  Crawler  Shoe". 
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METHOD  OP  INSTALLING  COnPL^ITE  NEW  CRAWLER  BELT 


BRONZE  BUSHIIIGS 
LOCATIONS  OP  BROHZE  BUSHINGS  AND  DOWEL  TYPES 
BOOM  POINT  SHEAVES 


i 

CROWD  CHAIN 
IDLER  SPROCKET 
(SHOVEL) 


^  BAIL  SHEAVE 

DIPPER  ARM  SHEAVE       ^^^^^  SHOVEL)  ^^^^  SHEAVE 

(PULL  SHOVEL)  (PULL  SHOVEL) 


PADLOCK 
SHEAVE 
(SHOVa) 
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LOCATIONS  OP  BRONZE  BUSHINGS  AND  DOWEL  TYPES 
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BRONZE  BUSHINGS 


Replaceable  bronze  bushings  are  used  at  many  points  In  the  Koehrlng 
Model  504     as  shown  In  Figures  (132),     (133),     (134),     and  (135). 

In  normal  operation  and  with  proper  care  these  bushings  will  last 
Indefinitely  but  occasionally  -  due  to  abnormal  conditions  or  Im- 
proper lubrication  -  replacements  are  necessary.  Repair  bushings 
are  carefully  machined  so  that  when  correctly  Installed  they  will 
fit  the  shafts  without  reaming  or  scraping.  The  three  methods  most 
generally  used  for  replacing  bushings  are  pressing,  pulling  and 
driving.  All  bushings  can  be  removed  and  replaced  by  driving  but 
it  is  recommended  that  a  press  or  puller  be  used  wherever  possible 
to  reduce  the  danger  of  distortion  or  other  damage  that  frequently 
occurs  when  driving  bushings  in  or  out  of  retainers.  A  simple  and 
easily  constructed  puller  is  shown  in  Figure  (136). 


TO  REMOVE; 


Clean  part  thoroughly  by  washing  with  cleaning  fluid  and  examine 
bushing  for  dowel  pins.  NOTE  -  Figures  (132),  (133),  (134)  and 
(135)  shcr/j  which  bushings  "are  dowel  led  and  the  types  of  dowels  ^g^d. 
If  one  or  more  dowels  are  present  and  are  of  types  "A"  or  "B" , 
drive  them,  out  with  a  hammer  and  a  punch.  (It  is  not  necessary  to 
remove  type  "C"  dowel  ^o  rem.ove  bushing.)  Then,  using  the  method 
best  suited  to  the  job,  pull,  press  or  drive  bushing  out.  NOTE  - 
In  some  cases  where  the  bushings  are  extremely  ti^t  or  frozen  due 
to  abnormal  operation,  it  may  be  necessary  to  split  the  bushings 
uginf-  a  round  nose  or  diamond  point  chisel.  WHEN  SPLITTING  BUSH- 
INGS  BE  CAREFUL  NOT  TO  DAMAGE  THE  SURFACES  OF  THE  RETAINING  BORES. 


TO  REPLACE: 


File  ends  of  retaining  bore  and  outside  surface  of  bushing  just 
enourh  to  take  off  sharp  edges,  then  clean  all  burrs  from  surfaces 
of  bore  and  bushing  and  coat  with  white  lead.  Start  bushing  straight, 
tapping  it  lightly  with  a  hairmer  and  then  press,  pull  or  drive  it 
in.  NOTE  -  It  is  extremely  important  that  bushing  be  started  gnd 
kept  straight.  Forcing  a  bushing  -  when  not  started  straight  -  will 
cause  distortion  and  make  it  necessary  to  ream  or  scrape  for  fit. 


After  bushing  is  in  place,  drill  dowel  and  grease  hole 
under  "Dowel  Instructions,"  Page  (164). 


s  as  described 


METHOD  OF  PULLING  BUSHINGS 


REPLACING 
BUSHING 


REMOVING 
BUSHING 


BOLT 

SUGGESTED  TYPE 
OF  PULLER 


Plrure 
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TYPE  "'C"  DOWEL 
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DOWEL  INSTRUCTIONS 


Dowel  pins  are  used  either  to  retain  parts  In  fixed  positions  or 
to  preserve  alignment. 

The  various  applications  of  the  dowels  In  the  Koehrlng304  excavator 
are  shown  In  Figures  (157),  (138),  (139)  and  (140),  Page  (163). 
All  repair  parts  inquiring  dowel  pins  must  be  drilled  on  the  Job 
as  shown  In  Figure  (141). 

Where  1/2"  or  3/8"  brass  dowel  stock  Is  used  at  the  factory,  dowel 
holes  are  drilled  l/64"  underslze  and  then  reamed  to  size  to  assure 
a  good  snug  fit.  This  procedure  Is  recommended  for  repair  work  In 
the  field  whenever  the  proper  tools  are  available. 

Where  proper  drills  and  reamers  are  not  available  dowel  holes  may 
be  drilled  to  size  but,  as  a  precautionary  measure,  dowel  stock 
should  be  cut  slightly  short  so  that  ends  of  dowel  hole  can  be 
peened  to  a. smaller  diameter  than  the  pin  so  as  to  lock  the  pin 
securely  In  place.    See  Inset,  Figure  (137). 

Peening  should  be  done  with  a  small  ball  peened  hammer  and  In  such 
a  way  that  surface  of  bearing  Is  not  distorted.  In  the  event  that 
bearing  surf ace  has  been  distorted  by  drilling  or  peening,  a  bear- 
ing scraper  or  reamer  should  be  used  to  cut  away  Irregularities. 
A  good  smooth  surface  must  always  be  obtained  to  assure  a  satisfac- 
tory Job.  NOTE  -  Not  all  bronze  bushings  are  dcweled.  Size, 
tolerance  and  application  are  factors  In  determining  the  \ise  of 
the  dowel  pin.  Schematic  drawings  showing  the  location  of  all 
dcweled  bushings  and  the  type  of  dowel  used  can  be  found  on  Page 
(160)  and  (161). 

After  a  part  has  been  rebushed  always  check  grease  hole  and  grease 
fitting  to  be  sure  they  are  open,  and  always  coat  bushing  with  clean 
grease  before  mounting  on  shaft.  NOTE  -  If  no  pyease  hole  has  been 
provided  bushing  must  be  drilled.  It  Ig  hest^  t o  _dr llA^ 
after  bushing  is  in  place. 
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CAB  -  Figures  (142),   (143),   (144),  Page  (165) 
TO  DISASSEMBLE; 

The  cab  is  made  of  steel  sheets  cut  and  shaped  to  fit  into  the 
design  and  in  sizes  which  permit  easy  removal  and  replacement  of 
any  particular  section  or  of  the  entire  cab.  To  completely  dis- 
assemble cab,  take  off  windows  (1),  (2),  (3),  (4)  and  (5),  then 
remove  doors  (6)  and  (?)•  Next  take  out  bolts  and  remove  each 
section  of  the  cab  in  the  order  named  Ijelow: 


8 

Light  Plant  House 

29 

Panel 

9 

Roof  Section 

30 

Bulkhead 

Plate 

10 

Roof  Section 

31 

Bulkhead 

Plate 

11 

Roof  Section 

32 

Bulkhead 

Section 

12 

Door  Guide 

33 

Bulkhead 

Plate 

13 

Rear  Doors 

34 

Bulkhead 

Section 

14 

Cab  Back 

35 

Bulkhead 

Plate 

15 

Tie  Bolt  and  Spacer 

36 

Bulkhead 

Section 

16 

Plate 

37 

Bulkhead 

Section 

17 

Panel 

38 

Bulkhead 

Plate 

18 

Door  Guide 

39 

Bulkhead 

Section 

19 

Door 

40 

Bulkhead 

Section 

20 

Panel 

41 

Bulkhead 

Section 

21 

Panel 

42 

Bulkhead 

Plate 

22 

Door  Guide 

43 

Bulkhead 

Plate 

23 

Door 

44 

Bulkhead 

Support 

24 

Panel 

45 

Bulkhead 

Support 

25 

Member 

46 

Door  Track 

26. 

Panel 

47 

Door  Track 

27 

Panel 

48 

Door  Track 

28 

Panel 

TO  INSPECT: 

Check  all  parts  for  damage.  Strai^ten  all  bent  plates.  PAint 
bare  spots  to  avoid  rust.    Replace  broken  glass  In  windows. 

TO  REASSEMBLE  t 

Replace  each  cab  part  in  the     order  named  below.    NOTE  -  Several 
small  drift  pins  will  help    materially  In    the  lining  up  of  holes 
in  the  various  parts. 
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Door  Track 

24 

Panel 

47 

Door  Track 

23 

Door 

46 

Door  Track 

22 

Door  Guide 

45 

Bulkhead 

Support 

21 

Panel 

44 

Bulkhead 

Support 

20 

Panel 

43 

Bulkhead 

Plate 

19 

Door 

42 

Bulkhead 

Plate 

18 

Door  Guide 

41 

Bulkhead 

Section 

17 

Panel 

40 

Bulkhead 
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16 
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Section 
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Tie  Bolt  and  Spacer 

38 

Bu Ikhead 

Plate 

14 

Cab  Back 

37 

Bulkhead 

Section 

13 

Rear  Door 

36 

Bulkhead 

Section 

12 

Door  Guide 

35 

Bulkhead 

plate 

11 

Roof  Section 

34 

Bulkhead 

Section 

10 

Roof  Section 

33 

Bulkhead 

Plate 

9 

Roof  Section 

32 

Bu Ikhead 

Section 

8 

Light  Plant  House 

31 

Bulkhead 

Plate 

7 

Door 

30 

Bulkhead 

plate 

6 

Door 

29 

Panel 

5 

Windcw 

28 

Pane  1 

4 

Window 

27 

Panel 

3 

Window 

26 

25 

Pane  1 

["■ember 
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Figure  145 
"A"  FRAME  (GANTRY) 

TO  REMOVE; 

If  crane  or  some  other  means  of  lifting  complete  assembly  from 
machine  Is  available,  detach  guards  (22)  by  removing  bolts  (23) 
and  (3).  Pull  cotters  of  pins  (1)  and  (26)  and  remove  pins  from 
bases  of  compression  members  (2)  and  tension  members  (25).  Raise 
assembly  high  enough  to  clear  machinery,  swing  to  one  side  and 
lower  assembly  to  the  ground. 

If  "A"  frame  cannot  be  lifted  off  as  a  complete  assembly  It  can  be 
disassembled  on  the  machine. 
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TO  DISASSEMBIE: 

Close  and  pull  cotters  of  pins  (4)  and  remove  pins  and  sheaves 
(9).  Pull  cotter  of  pin  (16)  then  remove  pin  and  sheave  (17), 
Take  out  bolts  (24)  and  remove  sheave  bracket  (15).  Next  close 
and  pull  cotters  of  shaft  (14),  remove  washer  (13)  and  take  out 
shaft,  removing  spacer  (21),  dead  end  hanger  (5),  "A"  frame  yoke 
(6),  spacer  (10),  sheave  (11)  and  spacer  (12)  as  they  are  freed. 
Remove  tie  rod  (8)  and  spacer  (7).  Take  out  bolts  (20)  and  remove 
support  plate  (19).  Nezt  close  and  pull  cotters  of  pins  (18)  and 
remove  pins.  NOTE  -  If  disassembled  on  the  machine,  remove  cotters 
of  pins  (26)  and  remove  pins,  then  lift  out  compression  members  (2)  • 
Now    remove    pins  (1)  from  tension  members    and  lift  out  members. 

TO  INSPECT; 

Check  all  sheaves ,  bushings  and  pins  for  wear.  Examine  compression 
members  (2),  tension  mombars  (25)  and  yoke  (6)  for  cracks  and  re- 
pair, by  welding,  any  that  may  be  found.  Check  shaft  (14)  and  iT 
bent,  straighten  or  replace.  If  spacer  (7)  or  tie  rod  (8)  is  bent 
it  may  be  straightened  but  if  badly  damaged, it  should  be  replaced. 
Examine  grease  fittings  to  be  sure  they  are  open  and  replace  any 
that  are  damaged. 

TO  REASSEMBLE! 

If  reassembly  is  being  done  on  the  machine,  place  tension  mem- 
bers (25)  into  position;  line  up  holes  in  the  members  with  holes 
in  the  turntable  and  insert  pins  (1). 

Next  place  compression  members  into  position  on  the  turntable; 
line  up  holes  in  compression  members  with  holes  in  the  turntable 
and  insert  pins  (26).  To  reassemble  the  remaining  parts  on  the 
machine  or  on  the  ground,  continue  as  follows:  Line  up  holes  of 
compression  member  with  holes  in  tension  member;  insert  pin  (18); 
insert  and  open  cotters.  Place  support  plate  (19)  into  position 
and  fasten  with  bolts  (20).  Place  spacer  (7)  Into  position;  line 
up  holes  in  spacer  with  holes  in  compression  members  (2);  insert 
tie  rod  (8)  and  tighten.  Start  shaft  (14)  through  hole  in  one 
compression  member  (2)  and  push  shaft  through  to  opposite  member, 
mounting  spacer  (21),  dead  end  hanger  (5),  yoke  (6),  spacer  (10), 
sheave  Tn)  and  spacer  (12)  in  the  order  shown  in  Figure  (145). 
Slip  one  of  the  washers  (13)  on  each  end  of  the  shaft;  insert  and 
open  cotters.  Place  sheave  (17)  into  position  in  bracket  (15); 
line  up  bore  of  sheave  with  holes  in  bracket;  insert  pin  (16);  in- 
sert cotters  and  open.  Lift  sheave  assembly  into  place  on  com- 
pression member  (2);  line  up  holes,  insert  bolts  (24)  and  tighten. 
Lift  sheaves  (9)  into  position  in  yoke  (6);  line  up  holes  and  in- 
sert pins   (4),     locking  them  into  place  with  lock  pin  and  cotter. 

TO  REPLACE! 

If  "A"  frame  is  assembled  on  the  ground,  use  a  crane  or  other 
means  to  lift  and  swing  it  into  position.  Line  up  holes  at  bases 
of  tension  and  compression  members  with  holes  in  turntable;  in- 
sert pins  (1)  and  (26);  insert  cotters  into  pins  and  open. 

Place  guards  (22)  into  position;  line  up  holes  of  guards  with 
holes  of  support  plate  (19);  insert  bolts  (23)  and  (3)  and  tighten. 

If    "A"     frame  is  assembled    on  the  machine,  replacement  is  made 
when  reassembly  is  completed. 
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Figure  146 
CRANE  HOOK 

TO  REMOVE; 

For  removal  of  hook  block  (two  or  three  part  line)  see  Operation 
Section,  Pages  (81)  and  (82). 

TO  DISASSEMBIE: 

Close  and  pull  cotter  of  pin  (1)  and  remove  pin  and  rope  socket 
(2).  Take  out  four  bolts  (3)  and  remove  cheek  weights  (5)  and 
four  pipe  spacers  (4).  Remove  capscrews  (16);  take  off  keeper 
plate  (6)  and  pull  pin  (7) •  Lift  off  housing  plate  (14)  being 
careful  not  to  damage  flat  washer  (9).  Straighten  and  pull  lock- 
ing pin  (11);  unscrew  nut  (12)  and  slip  bearing  (13)  and  pin  (10) 
from  shank  of  hook  (15), 

TO  INSPECT; 

Examine  housing  plates  (14)  and  hook  (15)  for  cracks-  Cracks 
In  housing  plate  may  be  welded  and  reinforced  but  If  any  are  found 
In  hook,  discard  and  replace  with  new  one.  Check  sheave  (8),  bush- 
ing (17),  pins  (1),  (7)  and  (10)  and  bearing  (13)  for  wear  and  re- 
new if  necessary.  If  bushing  (17)  Is  ren^vved  see  "Dowel  Instruct- 
ions".  Page  (164).      Check  grease  damaged. 
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TO  REASSEHBIEr 

Slip  pin  (10)  and  bearing  (13)  on  shanlc  of  hook  (15),  screw  on  nut 
(12)  until  snug  and  secure  with  lock  pin  (11).  CAUTICTJ  -  Pin  (10) 
must  rotate  freely  on  shank  of  hook  (15)  •  Insert  bolts  (3"5  in  one 
cheek  weight  IW]  and  lay  on  flat  surface  with  bolts  up.  Line  up 
holes  in  one  housing  plate  (14)  with  bolts  in  cheek  weight  and 
lower  into  place .  Next,  enter  pins  (7)  and  (10)  into  holes  provided 
for  the  Hi  in  housing  plate  and  slip  sheave  (8),  with  one  flat  washer 
(9)  on  each  side,  on  pin  (7).  Put  pipe  spacers  (4)  on  bolts  and 
then  set  second  housing  plate  (14)  In  place.  Secure  pin  (7)  with 
lock  plate  (6)  and  capscrews  (16),  then  sat  second  cheek  weight 
(5)  in  place  and  screw  nuts  on  bolts  (3)  and  tighten-  Place  cable 
socket  (2)  in  position  In  hook  block,  insert  pin  (1)  and  secure 
with  cotter. 

TO  REPLACE? 

For  replacement  of  hook  block  (two  or  three  part  line),  see  in- 
structions on  Pages  (81")  and  (82),  Operation  Section.  Be  sure 
to  grease  well  before  using. 

TO  HENOVEi  TAGLiNE 

Lower  boom  to  a  point  that  will  bring  tagllne  into  the  most  con- 
venient position  for  removal,  then  set  swing,  travel  and  hoist 
brakes  secxirely.  Detach  cable  (1)  from  clamshell  bucket.  Remove 
"U"  bolt  (2)  and  four  machine  bolts  (3)  from  boom  brackets.  Pull 
tagllne  out  of  boom,  drum  end  first,     and  lower  it  to  the  ^ziround. 
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TO  DISASSEMBIE: 

Take  off  hook    (7)    by  removing  cable  clamps  (8)  and  remove  cable 

(I)  from  driim.  Close  and  pull  cotters  from  pins  (9)  and  remove 
pins  (9)  and  sheaves  (10)  fromtagllne  falrlead  (11).  Remove  two 
capscrews  (4),  keeper  plate  (5),  bolt  (15),  and  take  off  drum  (6). 
Next  take  out  two  m.achine  bolts  (12)  and  remove  falrlead  (11). 
Then  remove  four  nuts  (13)  and  pull  off  bearing  (16),  twisting  It 
to  the  right  or  clockwise  to  disengage  spring  (18)  from  bearing. 
Be  careful  not  to  damage  gasket  (19).  Remove  tube  assembly  (14) 
and  spring  (18)  from  housing  (21)  by  pulling  on  shaft  (17).  Spring 
(18)  now  is  free  to  be  pulled  from  tube  assembly  (14).  Shaft  (17) 
is  then  removed  by  taking  out  pin  (20).  Propeller  (22)  and  bushing 
(23)  may  be  removed  from  tube  (14)  by  burning  them  loose  with  a 
cutting  torch. 

TO  INSPECT; 

Clean  thoroughly  and  closely  examine  drum  (6),  falrlead  (11)  and 
housing  (21)  for  cracks  and  If  any  are  found,  repair  by  welding/. 
Check  shaft  (17)  and  bearing  (16.)  for  wear  and  renew  if  necessary. 
If  hocks  at  either  end  of  spring  (13)  are  broken,  new  hooks  may  be 
formed  by  heatinr  and  bending  spring  ends.  If  spring-  is  broken 
near  center,  replace  withnewone.  Examine  sheaves  (10)  and  sheave 
pins  (9)  for  wear  and  renew  if  necessary.  Check  propeller  (22) 
and  if  propeller  lug  has  broken  off ,  repair  by  welding  and  if  worn 
badly,  replace. 

TO  REASSEMBLE; 

If  bushing  (23)  and  propeller  (22)  have  been  removed,  place  new 
parts  in  position  in  tube  (14)  and  weld.  Next  place  shaft  (17) 
In  position  in  bushing  (23);  line  up  holes  and  secure  with  pin 
(20).  Slip  spring  (18)  on  tube  assembly  (14),  starting  it  over 
shaft  end  and  slide  spring  and  tube  into  housing  (21).  Make  sure 
that  propeller  (22)  is  in  place  on  pilot  (24)  by  removing  pipe  plug 
(25)  and  looking  through  opening.  .Mount  bewaring  (16)  on  shaft 
(17);  line  up  holes  with  housing  bolts  and  ti^ten  with  nuts  (13) 
after  making  sure  that  gasket     (19)  is  in  place.      Mount  falrlead 

(II)  in  position  on  housing  and  secure  with  bolts  (12).  Place 
sheaves  (10)  in  position  in  falrlead  (11);  insert  sheave  pins  (9) 
and  lock  into  place  with  cotters.  Be  sure  p;rea3e  holes  and  grease 
fittings  are  open.  Mount  drum  (6)  on  shaft  (17);  line  up  hole  in 
hub  of  drum  with  hole  in  shaft;  insert  bolt  (15)  and  tighten. 
Place  keeper  plate  (5)  in  position  on  end  of  shaft  (17);  line  up 
holes;     insert  cap  screws  (4)  and  tighten. 

TO  REPLACE: 

Place  tagline  In  position  on  brackets  in  boom.  Line  up  holes  in 
tagline  bracket  with  holes  in  boom  bracket;  insert  four  bolts  (3) 
and  "U"  bolt  (2)  and  tighten.    Reeve  cable  as  shown. 
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CRANE  -  DRAGLINE  -  CLAMSHELL  -  PILE  DRIVER  BOOM 
FIGURES   (149),   (150),   (151)  and  (152),  PAGE  173 


TO  REMOVE: 

For  removal  of  the  complete  crane  boom  assembly  -  which  is  the  same 
as  used  for  dragline,  clamshell  and  pile  driver  service  -  follow 
instructions  on  Page  (97),  Operation  Section. 

TO  DISASSEMBLE: 

With  boom  well  supported  on  cribbing,  as  shown  in  Figure  (149), 
Page  (173),  split  boom  into  two  sections  by  removing  bolts  (1)  at 
each  Joint.     (NOTE  -  Cable  guard  (2)  can  be  taken  off  separately . ) 

Crane,  Clamshell,  Dragline  and  Pile  Driver  boom  point  sheave  as- 
sembly shown  in  Figure  (150),  Page  (173),  is  disassembled  by  tak- 
ing out  bolts  (3) ,  removing  cable  guard  (4) ,  taking  out  eight  bolts 
(5)  and  removing  guards  (6)  and  (7).  Next,  take  out  cotters  (8) 
and  remove  washer  (10)  and  spacers  (11).  Slowly  drive  shaft  (9) 
out  of  yoke  (12),  taking  off  boom  suspension  sheaves  (13),  spacers 
(14),  hoisting  sheaves  (15)  and  thrust  washer  (16)  as  they  are  freed 
from  the  shaft  (9).  To  disassemble  boom  suspension  sheave  block 
assembly,  figure  149,  close  and  pull  cotter  from  pin  (17);  take 
out  pin  and  remove  block  assembly  from  bracket  (18).  Next  close 
and  pull  cotter  in  pin  (19);  take  out  pin  and  rem.ove  sheave  (20) 
from  housing  (21).     Remove  bolts  and  take  off  bracket  (18). 

To  remove  boom  point  yoke  (12)  and  reinforcing  pad  (22)  cut  or 
burn  off  heads  of  rivets  (23)  and  punch  them  out « 

TO  INSPECT; 

Examine  babbitted  bearings  in  boom  foot  and  if  worn  badly,  renew. 
NOTE  -  -  When  rebabbittinf^  use  a  shaft  of  the  same  diameter  as  the 
boom  foot  pins  extending  through  both  holes  in  the  boom  foot  to 
locate  centers  so  that  boom  willbe  in  proper  a lip^nm.ent  when  mounted 
on  the  machine . 

Check  boom  foot  pinsforwear.  Check  boom  carefully  for  cracks  and 
bent  chords  (24)  or  struts  (25).  Repair  cracked  members  by  welding 
and  if  there  is  any  question  about  strength  after  weldinr,  add  a 
reinforcing  member  by  welding  it  to  the  weakened  member  as  shown 
in  Figure  (151).  The  quickest  m.ethod  of  straightening  bent  struts 
is  to  use  a  jack  as  shov/n  in  Figure  (152).  Blocking  must  be  used 
with  a  jack  to  distribute  the  straightening  loads  over  several  mem- 
bers on  the  opposite  side  of  the  boom..  NOTE  -  Always  locate  block- 
ing so  that  load  is  taken  at  the  ends  of  struts^  near  the  chords 
rather  than  at  centers  between  chords.  When  straighteni^ir  heavier 
members  such  as  chords  or  extrem.ely  sharp  and  an^nilar 'kinks  in 
lighter  members,  always  apply  heat  with  welding  torch  to  soften 
steel  for  straightening.  To  inspect  boom  point  sheave  assembly 
examine  shaft  (9),  thrust  washer  (16)  and  bushings  of  sheaves  (15) 
and  (13)  for  wear.  (See  "Dowel  Instructions",  pyge  (164).)  Note 
condition  of  sheave  grooves  and  if  sides  of  groove  are  worn  thin 
or  sharp,  renew.  Examine  boom  point  yoke  (12)  closely  for  cracl<s 
and  weld  any  that  are  found.  If  yoke  is  dam!?ged  beyond  repair, 
replace.  Check  b oom  suspension  sheave  (20),  bushing  and  pin  for 
wear.  If  housing  (21)  or  bracket  (13)  are  cracked,  repair  by 
we  Idirig . 
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TO  REASSEMBLE; 

If  boom  point  yoke  (12)  has  been  removed  for  repair  place  it  and 
the  reinforcing  pad  (22)  in  position  on  boom  point;  line  up  rivet 
holes;  insert  four  machine  bolts  -  two  on  each  side  -  to  hold  yoke 
in  place  for  riveting.  NOTE  -  Be  sure  all  holes  will  take  5/4" 
rivets.  It  mipjit  be  necessary  to  file  or  ream  some  of  the  holes 
for  fit"  Heat  rivets  to  a  bright  cherry  red,  insert  into  holes  - 
one  at  a  time  -  and  rivet.  If  riveting  tools  are  not  available, 
use  a  sledge  hammer  for  riveting  and  another  heavy  hammer  or  shaft 
for  bucking  up. 

Start  shaft  (9)  through  boss  in  yoke  (12)  and  mount  sheaves,  spacers 
and  thrust  washer  for  crane,  clamshell,  dragline  or  pile  driver  in 
the  order  shown  in  Figure  (150),  Page  (173),  replace  spacer  (11), 
washers  (10)  and  cotters  (8).  Mount  guard  (4)  and  secure  with 
bolts  (3).  Place  guards  (6)  into  position  and  line  up  inside  holes 
of  guard  with  holes  in  boom  point.  Insert  two  bolts  in  center  holes 
of  each  guard  and  tighten.  Lift  guard  (7)  into  position;  line  up 
holes  with  the  end  holes  of  each  guard  (6);  insert  four  bolts  (5) 
and  tighten. 

Mount  bracket  (18)  and  fasten  with  bo,lts.  Place  housing  (21)  into 
position  in  bracket  (18),  line  up  holes;  Insert  pin  and  lock  in 
place  with  lock  pin  and  cotter.  Be  sure  bent  end  of  lock  pin  is 
entered  into  hole  provided  for  it  in  bracket  before  Inserting  and 
opening  cotter.  Place  sheave  into  housing;  line  up  holes;  insert 
pin  and  secure  with  lock  pin  and  cotter.  Place  sections  of  boom 
into  position;  line  up  holes  in  butt  plates  of  each  section;  in- 
sert bolts  ( 1)  and  tighten.  Mount  cable  guard  on  the  sides  of  boom; 
line  up  holes  with  side  holes  in  butt  plate;  insert  bolts  and 
tighten. 

TO  REPLACE: 

To  replace  crane,  clamshell,  dragline  or  pile  driver  boom  see  in- 
structions on  Page  (97),  Operation  Section. 
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DRAGLINE  FAIRLEAD 
Figures  153  and  154 


NOTE  -  Because  of  the  weight  of  the  dragline  fairlead  it  can  be 
disassembled  more  conveniently  by  suspending  it  at  a  suitable  height 
with  the  drag  cable  as  shown  in  Figure  (154),  Page  (176). 

TO  REMOVE; 

Remove  bolts  (1)  and  allov;  fairlead  to  roll  down  on  drag  cable  to 
desired  height  from  the  ground. 

TO  DISASSEMBLE  FAIRLEAD; 

ReT.ove  plur  (2)  from  opening  at  top  of  base  (3),  then  tip  base 
enough  to  allow  the  removal  of  balls  (4)  through  openinr.  After 
balls  have  been  removed,  pull  frame  (5)  out  of  base  (3)  slightly 
and  remove  rollers  (6).  CAUTION  -  Do  not  lose  balls  or  rollers. 
The  correct  number  -  22  balls  and  31  rollers  -  will  be  needed  for 
reassembly.  Fairlead  may  now  be  lowered  to  the  ground  for  more 
convenient  disassembly .  Detach  drag  cable  (7)  from  cable  socket 
(8)  and  remove  cable  from  fairlead.  Take  out  capscrews  (9)  and 
remove  bushings  (10).  Next  drive  out  sheave  pins  (11)  and  rem.ove 
sheaves  (12).  Take  out  cap  screws  (13)  and  remove  caps  (14)  and 
roller  assemblies  (15). 

TO  DISASSENRIE  ROLLER  ASSENBLIES ; 

Remove  gease  fitting  (16);  bend  down  lock  plate  (17)  then  take 
out  grease  studs  (18),  lock  plate  (17),  washer  (19),  shims  (20) 
and  spacer  (21).  Pull  shaft  (22)  out  of  roller  tube  (23).  To  re- 
move grease  retainer  (24),  bearing  (25)  and  grease  seals  (2G), 
drive  them  out  with  a  small  shaft.  NOTE  -  When  drivinf^  out  bear- 
ings, retainers  and  seals,  shaft  should  be  inserted  into  one  end 
of  t:he  tube  to  drive  parts  from  the  opposite  end.  Tap  driving:  shaft 
just  hard  enough  to  release  parts  for  removal.     BE  CAREFUL  HOT  TO 

b5n5  RfifAIi^m:    

TO  INSPECT  ROLLER  ASSENBLIES; 

Check  roller  tubes  (23)  for  wear  and  shafts  (22)  for  alignment. 
If  shafts  are  bent ,  replace.  Check  grease  seals  for  dama^-^e  or  wear 
and  replace  if  necessary .  Bearings  (25)  should  be  checked  for  wear 
and  chipped  or  cracked  rollers.  Retainers  (24)  might  have  been 
bent  in  removal  and  if  unable  to  straighten,  replace. 

TO  REASSEMBLE  ROLLER  ASSEMBLIES : 

Insert  retainers  (24)  in  tubes  (23)  -  one  retainer  in  each  tube  - 
then  start  outer  races  of  bear ings  (25),  lar^e  diameters  of  beveled 
surfaces  up,  and  tap  into  place  on  tops  of  retainers  (24).  Place 
bearings  (25)  into  position  in  outer  races  and  start  grease  seals 
(26)  into  tubes  tapping  them  dov/n  into  place  with  a  hammer.  In- 
sert shafts  (22)  into  roller  tubes  being  sure  that  shoulders  at 
ends  of  shafts  enter  grease  shields  (25).  Next  place,  at  the  other 
ends  of  the  shafts,  re  ta  iners  ( 24  )  ,  bear  ings  (25 )  and  grease  shields 
(26)   in  the  tubes.       Next  slip     spacers   (21)   over  shafts  ard  into 
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grease  seals,  then  place  shims  (20),  keeper  plate  (19)  and  lock 
plates  (17)  Into  position  and  tighten  with  grease  studs  (18). 
Now  test  roller  assemblies  and  if  they  revolve  freely  on  shafts, 
with  no  end  play,  they  are  in  proper  adjustment.  If  adjustment  is 
necessary,  add  more  shim^s  (20)  if  rollers  are  tight  on  shafts  or 
take  out  shims  if  rollers  have  end  play  or  are  too  loose  on  shafts. 
Next  bend  up  lock  plates  (17). 

TO  INSPECT  FAIRIEADi 

Check  bushings  (10),  pins  (11)  and  sheaves  (12)  for  wear.  If  f air - 
lead  base  (3)  or  frame  (5)  is  cracked,  repair  by  welding  or,  if 
damaged  beyond  repair,  discard  and  install  new  parts.  If  rollers 
(6)  or  balls  (4)  are  worn  or  f:hipped,  replace.  Check  all  grease 
fittings  to  be  sure  they  are  open  and  replace  all  that  are  damaged. 

TO  ASSEriBLS  FAIRLHIAD: 

Mount  roller  assemblies  on  fair lead  frame  (5),  line  up  holes  and 
secure  with  caps  (14)  and  capscrews  (13).  Tap  keys  (27)  into  place 
in  sheave  pins  (11)  and  then,  after  positioning  sheaves  (12)  in 
fairlead  fram.e,  insert  pins,  making  sure  that  keys  (27)  line  up 
with  keyways  in  sheaves  before  tapping  them  in.  Place  bushinrs  (10) 
in  position  on  sheave  pins  (11)  and  secure  to  fairlead  frame  with 
capscrev/s  (9*}.  Next  place  rollers  (6)  in  groove  of  fairlead  fr^re 
hub  and  tie  with  wire  to  tem.porarily  hold  them  in  position  while 
slipping  the  hub  of  frame  into  fairlead  base.  Remove  temporary  tie 
wire  when  rollers  start  into  base.  Next  drop  balls  (4)  into  open- 
ing in  fairlead  base,  then  close  opening  by  screwing  in  plug  (2). 

TO  REPLACE  FAIRLEAD; 

Thread  free  end  of  drag  cable  through  fairlead  and  attach  cable 
to  dragline  bucket;  hoist  bucket  until  drag  cable  is  high  enough 
to  permit  sliding  fairlead  into  position;  line  up  holes  in  base 
of  fairlead  with  holes  in  turntable ;  insert  bolts  (1)  and  tighten. 
Be  sure  fairlead  is  well  greased  before  using. 
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NOTE  -  Before  removal  of  dipper  for  repairs,  it  is  more  convenient 
to  disassemble  dipper  while  attaOied  to  dipper  sticks-  Leaver  dip- 
per to  the  ground  so  that  it  rests  on  the  dipper  latch  keeper  with 
teeth  about    2  feet  from    the  ground,     then  proceed  as  follov/s: 


TO  REMOVE; 

Close  and  pull  out  cotter  (1).  Insert  wedge  as  shown  in  inset 
("A")  (Figure  155-)  and  drive  with  sledge  hammer  until  tooth  is  re- 
leased from  socket.     Pull  cnit  tooth  and  remove  wedge. 

TO  INSPECT: 

Check  for  wear »  If  dull  or  not  worn  more  than  2"  from  original 
length,  sharpen  by  heating  and  drawing.  If  worn  more  than  2",  re- 
build by  welding  or  renew. 

TO  REPLACE; 

Insert  tooth  in  socket  and  drive  down  with  sledge  hamm.er  until 
cotter  can  be  inserted  in  hole. 

NOTE  -  Koe bring  dipper  teeth  are  reversible  and  if  only  slightly 
worn,  they  may  be  taken  out,  turnel  and  replaced  to  bring  cutting 
edge  to  bottom  side. 


The  dipper  front  is  of  one  piece  and  all  mangc^nese-  Replacement 
of  the  front  due  to  wear  is  rarely  necessary.  Accidents  or  abuse 
might  cause  cracks  which  will  necessitate  replacement. 

TO  REr-lOVE: 

Remove  teeth  as  described  under  "Dipper  Teeth".  Next  barn  or  cut 
off  all  rivets   (2)  and  remove  front. 

TO  REPLACE: 

Line  up  holes  of  dipper  front  with  holes  in  dipper  side  and  riv- 
et.    Install  teeth  as  described  under  "Dipper  Teeth". 


TO  REr'iO\"5;, 

Detach  chann  (3)  from  lever  (4).  Remove  bolts  (5)  and  (6),  take 
off  lever  (4)  and  lift  out  latch  bar  (7).  Remove  adjusting  bolt 
(10)  by  unscrewing  nuts  (S)  and  (9). 

TO  INSPECT; 

Check  all  bolts  and  holes  for  werir.  If  latch  bar  shcv;s  extrem.e 
we-nr  at  latch  end,  build  up  by  vveldin^^  and  grind  F-nooth  to  pre- 
vent bar  from  sticking  in  latch  Veeper  at  bottom,  of  dipper  front. 
TO  REPLACE: 

place  latch  bar  (7)  through  members  (24)  and  (11).  Replace  ad- 
•justing  bolt  (10)  leaving  nuts  (8)  and  (9)  loose  (for  adjustment 
after  assembly).  Position  1-ver  (4).  Insert  bolts  (5)  and  (6), 
tighten  them  and  lock  with  cotters.  Attach  chain  and  adjust  as 
described  under  "Operating  Adjustments",  Page  102. 


DIPPER  TEETH 


DIPPER  FRONT     (Figure  155) 


DIPPER  LATCH  (Inset  "B" )     (Figure  155) 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


MAINTENANCE  SECTION 


PAGE  T79 


SHOVEL  ATTACHMENT 

fl8)  (16: 


SLIGHT  WEAR  PERMITS 
REVERSING  OR  REPOINTING 


METHOD  OF  REMOVING 
TEETH 


Digili. 


INSET  "A" 

i.    ^  w-iiTL-        .  Original  from 

^:-UUgmcure  l^Syfjiy^j^^i^y  Qp  CALIFORNIA 


PAGE  180 


KOEHRING  COMPANY 


SHOVEL  ATTACHmNT 


MAINTENANCE  SECTION 


PAGE  181 


SADDLE  BLOCK 


PADLOCK  SHEAVE  ASSEMBLY 
RG.  158 


Digiii  Google 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


PAGE  182 


KOEHRING  COMPANY 


Pigiire  160 

DIPPER  TRIP  MECHANISM     (See  Inset  "C"),  Page  (179). 
TO  REMOVE: 


Remove  bolt  (12)  and  detach  chain  (3).  Reniove  bolt  (13)  and  detach 
trip  cable  (14)  from  plunger  (15).  ReTr.ove  nut  (16)  and  compress 
spring  (17)  enough  to  allow  removal  of  nut  (13).  Remove  plunger 
rod  (19),  plunger  (15),  spring  (17)  and  washer  (20). 

TO  ITISPECT; 

Inspect  plunger  rod  and  plunger  for  wear  or  damage.  Renew  If  in 
bad  condition.  Inspect  spring  for  compression  or  breakage  and 
replace  if  required. 

TO  REPLACE: 

Insert  v:asher  (20)  into  one  end  of  spring  (17)  and  plunger  (15) 
Into  other  end*  Place  washer,  plunger  and  spring  ass-embly  between 
brackets  on  the  sticks  and  line  up  the  holes.  Insert  plunger  rod 
(19),  then  compress  spring  (17)  enough  so  that  nut  (IG)  can  be 
screwed  on  plunger  rod  (19)  approximately  2".  Place  threaded  end 
of  plunger  rod  Tl9)  through  ^ bracket  and  f a:|i;9];i^^w;ly^h^:put  (16), 
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DIPPER  DOOR     (See  Figure  155,  Page  179). 

TO  REMOVE ; 

Place  dipper  on  ground  so  that  it  is  flat  on  its  front.  Detach 
chain  (3)  at  latch  lever  (4).  Close  and  pull  cotters  from  door 
hinge  pins  and  remove  pins.  Step  to  one  side  for  safety,  then 
with  pinch  bar  placed  between  hinge  and  dipper  back,  pry  door  out 
and  let  it  fall  to  ground. 

TO  INSPECT: 

Check  hinge  bushings  for  wear  and  replace  if  necessary.  Check  door 
for  distortion  and  cracks  around  hinges  and  reinforcing  members. 
If  bent,  heat  and  straigliten  with  sledge  hammer.  If  cracked,  re- 
pair by  welding. 

TO  REPLACE: 

With  the  assistance  of  a  helper,  place  front  of  door  on  latch 
keeper,  then  raise  door  and  insert  hinges  into  hinge  bosses,  line 
up  holes,     insert  hinge  pins,     insert  cotters  and  open. 

DIPPER  BACK     (See  Figure  155,  Page  179). 

TO  REMOVE ; 

Close  and  pull  cotters  on  stick  foot  pins  (21)  and  remove  pins. 
Remove  pins  (22).  Using  pins  (22)  for  the  purpose,  connect  dipper 
sheave  block  to  ad just ing  links,  then  hoist  sticks  clear  of  bucket . 

TO  INSPECT: 

Check  all  bushings  and  pins  for  wear.  ExaT.ine  dipper  back  for 
cracks  and  weld  any  that  appear - 

TO  REPLACE: 

Lower  sticks  into  position;  line  up  holes  in  stick  foot  with  holes 
in  bottom  bosses  of  dipper  back;  insert  stick  foot  pins;  insert 
cotters  and  open.  Allow  enough  slack  in  hoist  line  to  lower  ad- 
justing links  to  position;  remove  pins  (22)  releasing  adjusting 
links  from  dipper  sheave  block  and  drop  adjusting  links  into 
place;  line  up  holes,  insert  pins,  insert  cotters  and  open. 

DIPPER  ADJUSTING  LINKS     (See  Figure  155,  Page  179). 


TO  REMOVE; 

V'ith  dipper  resting  on  the  ground  on  its  front,  remove  adjusting 
link  bolts  (23)  and  spacers.  Rem.ove  sheave  block  pins  (22).  Lift 
adjusting  links  off. 

TO  INSPECT: 

Check  all  holes,  bolts,  spacers  and  pins  for  wear  and  if  badly 
v/orn,  replace. 

TO  REPLACE; 

Replace  adjusting  links;  line  up  all  holes  and  insert  bolts, 
spacers  and  pins. 

DIPPER  SHEAVE  BLOCK     (See  Figure  158,  Page  131). 

TO  REMOVE: 

Lower  dipper  to  ground  so  that  it  rests  cn  its:  frcat.  Ror.ove  dir>- 
rer  ?hf;ave  block  pins  (22)  Figure  155.  Swing  block  cle^r  of  buc:; ?t 
and  laver  t c  rrounr^ .  I^^r  t  remove  4  boltp  (1)  an^l  tri]:e  out  Jo-.rnals 
(2),  Rencve  cottor  frorr  -;in  (3)  an:-!  pull  pin,_beinr  careful  not 
to  lose  w^ishrrs  (4).  Shaft  (C)  car  now  !©eic|ii'nailo1\rei!ii r.n^i  r:heriV'?  (C) 
andwasl-ers  (9)  can  be  lifted  frorr.  bl.c cy|tJ|('^^)[^^{^!rQ>p«^^|pj^ 
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TO  INSPECT  I 

Check  journals,  shaft,  bushings  and  sheave  groove  for  wear.  If 
Journals  show  wear  on  one  side,  they  can  be  reversed.  If  sheave 
showe  excessive  wear  In  groove  or  groove  wedges  are  worn  sharp, 
replace.     If  shaft  Is  worn  excessively  or  scored,  replace. 

TO  REPLACE! 

Place  sheave  and  washers  into  position  (with  hoist  cable  in  groove) 
in  sheave  block,  line  up  hole  with  holes  in  block  and  insert  shaft 
(5).  NOTE  -  Replace  key  (8)  in  keyway  with  hole  side  up  so  that 
hole  in  key  will  line  up  with  hole  in  sheave  for  pin  (3).  Insert 
pin  (3)  through  hole  in  sheave  until  it  is  seated  in  key  (8);  in- 
sert cotter  in  pin  and  open.  Using  hoist  cable,  lift  sheave  block 
into  place  on  dipper,,  line  up  holes  and  insert  pins  (22)  Figure 
155. 


TO  REMOVE; 

(Ccnplete  dipper  stick  asserrbly,  less  dipper  trip  mechanism).  For 
removal  of  Dipper  Trip  Mechanism,  see  Pago  (132).  Lower  dipper  to 
ground  so  that  it  Is  flat  on  its  front.  Remove  dipper  as  de?cribed 
under  "Dipper  Back"  ,  Page  (183),  making  sure  that  dipper  trip  chain 
is  disconnected  as  described  under  "Dipper  Trip  Mechanism",  Page 
(182).  Lower  sticks  so  that  bosses  (1)  rest  on  timbers  or  other 
suitable  blocking*  Release  crowd  brake  and  back  machine  until 
shipper  shaft  pinions  are  within  approximately  2"  from  the  stops 
(2)  at  the  end  of  the  sticks.  Next  release  saddle  blocks  as  des 
cr5bed  under  "Saddle  Blocks",  Page  (186)  so  that  saddle  blocks  can 
be  swung  clear  of  sticks,  being  careful  to  remove  saddle  block  gibs 
before  pushing  saddle  blocks  clear  of  sticks.  Next  remove  padlock 
sheave  from  lower  end  of  sticks.  Remove  dipper  adjusting  links 
as  described  under  "Dipper  Adjusting  Links",  Page  (183).  Using 
old  cable  or  chain  for  a  sling  which  should  be  placed  around  the 
sticks  about  two  feet  away  from  the  under  side  of  the  boom,  attach 
sheave  block  to  sling.  IMPORTANT  -  To  avoid  distortion  of  sticks, 
place  a  timber  15-3/8"  long  between  the  sticks  ajb  point  where 
sling  is  placeS^  Hoist  sticks  far  enough  to  pull  rack  teeth  out 
of  mesh  with  the  shipper  shaft  pinions;  back  machine  far  enough  to 
clear  sticks  from  shipper  shaft  pinions  then  lower  sticks  to  block- 
ing on  the  ground.  Remove  sling  and  either  swing  boom  to  clear 
sticks  or  bade  machine  away. 

TO  DISASSEMBLE; 

Remove  eight  nuts  (3)  and  drive  out  eight  tie  bolts  (4).  Dipper 
stick  spacer  block  asserbly  is  now  free  and  can  bo  removed.  Do 
not  bend  shims   (5)  between  spacer  blocks  and  sticks. 

TO  DISASSEMBLE  SPACER  BLOCK  ASSEMBLY: 

Remove  six  bolts  (6)  and  take  off  cover  plate  (7)  and  (8).  Drive 
out  eight  pipe-  spacers  (9). 

TO  INSPECT  SPACER  BLOCK  ASSEMBLY: 

Examine  blocking  for  decay  or  damage.  Replace  if  necessary.  Cov- 
er plates  may  be  damaged.     If  distorted  straighten. 

TO  REASSEMBLE  SPACER  BLOCK  ASSEMBLY: 

Line  up  holes  in  spacer  blocks.  Insert  eight  pipe  spacers  (9)  and 
drive  them  through  until  ends  are  flush  with  blocking.  Place 
spacer  block  cover  plates  (7)  and  (S)  over  blockinr,  line  up  holes 
and  insert  six  bolts   (6)   and  tighten. 


DIPPER  STICKS     (See  Figure  160,  Page  190) 


A. 
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TO  INSPECT; 

(Dipper  sticks  less  dipper  trip  mechanism  and  spacer  block  assem- 
bly) .  Thoroughly  clean  sticks  by  washing  them  with  cleaning  fluid 
and  exam.ine  closely  for  cracks.  Repair  cracks  by  welding.  Check 
stops  (2)  for  wear  or  breakage.  Check  bushings  (10)  and  (11)  for 
wear.  Check  racking  (12)  for  wear  or  damage.  Worn  or  damaged 
segments  of  racking  are  renewed  by  burning  off  old  segments  and 
welding  on  new-.  CAUTION  -  Before  replacinp.  rack  sepT?.ents  be  sure 
all  irregularities  on  the  rack  siirface  of  sticks  are  chipped  and 
ground  to  a  smooth  surface.  Be  sure  new  racking  is  properly  llne^ 
up  with  old  racking  and  that  it  is  securely  clamped  before  welding, 

TO  REASSEMBLE; 

Line  up  the  eight  bolt  holes  in  the  dipper  sticks  with  the  holes 
in  the  spacer  block  assembly  and  insert  tie  bolts  (4),  Replace 
nuts  on  bolts  and  tighten.  IMPORTANT-. The  inside  dimension  between 
dipper  sticks  moist  be  held  at  15-3/8"  so  that  bosses  (1)  on  dipper 
sticks  line  up  properly  with  bosses  on  dipper  back.  Special  shim.s 
(5)  are  provided  to  reduce  or  increase  the  dimension  between  sticks 
as  required  to  obtain  15-3/8". 

TO  REPLACE;     (Complete  dipper  stick  assembly). 

Attach  sling  of  old  cable  or  chain  around  sticks  approximately  5 
feet  fromthe  stops  (2).  IMPORTANT-  To  prevent  distortion  of  sticks 
in.sert  a  timber  15-3/8"  lonr  between  the  sticks  at  point  where  sling 
is  placed.  Hoist  sticks  high  enouj^h  to  clear  shipper  shaft  pinionsT 
With  sticks  placed  so  that  boom  will  enter  opening  between  sticks 
move  machine  toward  sticks  to  a  point  where  sticks  m.ay  be  lov;ered 
into  position  and  the  raclring  properly  meshed  with  shipper  shaft 
pinions  as  described  on  Page  TlOO),  Operation  Section.  Detach  dip- 
per sheave  block  and  remove  sling.  Swing  saddle  blocks  into  place 
and  adjust  as  described  under  "Saddle  Blocks"  ,  Page  ( 101)  ,  Operation 
Section. 


NOTE  -  For  replacem.ent  of  dipper,  see  description  under  "Dipper 
Back,"  Page  (183) . 


NOTE-  For  removal  of  dipper  sticks,  see  description  on  Pa^e  (184). 
TO  REMOVE; 

Lov/er  boom,  to  cribbing,  (example  on  Page  97),  Operation  Section. 
Remove  cable.  Split  upper  part  of  crowd  chain  (1)  by  remcvlnr 
chain  pin  midway  between  boom  foot  and  crowd  drum.  Chain  may  now 
be  removed  with  power  by  engaging  the  crowd  clutch  and  crowding 
out  and  at  the  same  time  guiding  the  chain  so  that  it  lies  flat  on 
top  of  the  boomi.  Remove  boom  foot  pin  bolts  and  pull  out  boom,  foot 
pins   (2).     Back  machine  away  from  boom. 


TO  REMOVE; 

Remove  bolt  (3).  Remove  loci  plate  pin  (4).  Chain  guide  is  free 
and  can  be  pulled  out  throurh  openln  ■  at  foot  of  boor..  Rer.ove  lock 
plate   (5)  from  chain  r-uide . 

TO  niSPECT; 

If  chain  piide  is  deeply  grooved  or  cracked,  replace.  Check  lock 
plate  for  r.'ear. 


SHOVEL  BOOM     (Less  Dipper  sticks)     (Figure  156) 


CROV/D  CHAIN  GUIDE     (Figure  156) 
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TO  RE  PLACID; 

Attach  lock  plate  to  chain  guide  and  slide  guide  into  position  in 
the  boom,  lining  up  lock  plate  opening  with  holes  in  boom.  Insert 
lock  plate  pin,  attach  nut  to  each  end  and  tighten ,  being  sure  that 
ends  do  not  extend  beyond  the  thickness  of  the  wearing  plate  (6). 
Insert  and  tighten  bolt  (3)  at  foot  of  boom. 


TO  REMOVE; 

Remove  bolts  (7)  and  (8)  and  take  off  bumper  plate  (9)  and  block 
(10). 

TO  INSPECT; 

Examine  bumper  plate  for  distortion  or  damage.  If  bent,  straighten 
with  sledge  hammer;  if  badly  damaged  or  block  is  cracked,  replace. 

TO  REPLACE; 

Lift  bumper  plate  and  bumper  plate  block  into  place;  line  up  holes 
with  holes  in  boom;   insert  and  tighten  bolts. 


TO  REMOVE: 

Remove  cotter  and  take  off  nuts  (1)  with  special  wrench  and  ham- 
mer. Take  off  washer  (2)  and  thr'-jst  washer  (3).  Saddle  block 
is  now  free  but  requires  two  mentoreirove  because  of  weight.  Place 
saddle  block  on  ground. 

TO  DISASSEMBLE; 

Renove  lock  pin  (4)  then  pull  out  sheave  pins  (5).  Sheaves  (6) 
can  now  be  renoved.       Rerrove  lock  pin  (7).     Next  remove     lock  nut 

(8)  and  nut  (9),  then  bolt  (10)  can  be  removed. 

TO  INSPECT: 

Wash  all  parts  thoroughly  with  cleaning  fluid  and  check  all  parts 
for  wear.  If  sheaves,  sheave  bushings  or  sheave  pins  are  badly 
worn,  replace.  If  head  of  adjusting  bolt  (10)  is  badly  worn  or 
threads  of  the  bolt  or  of  nuts  (8),  (9)  and  (11)  are  damaged,  re- 
place. If  saddle  block  bushings  (12)  or  thrust  washers  (3)  and 
(13)  are  badly  worn  or  scored,  replace. 

TO  REASSEMBLE; 

Screw  nuts  ITl)  down  to  head  of  bolts  (10)  with  flat  surfaces  of 
nuts  away  from  head  of  bolts.  Insert  adjusting  bolts  into  place 
so  that  flat  sides  of  nuts  (11)  contact  flat  surfaces  in  saddle 
block  recesses.       Then  secure  adjust inr  bolts  with  adjusting  nuts 

(9)  and  (8)  and  when  sticks  are  in  place  adjust  as  described  under 
"Saddle  Block  Adjustment",  Page  (101),  Operation  Section.  Place 
sheaves  (6)  in  saddle  blocl:  and  line  up  sheave  bores  with  holes 
in  saddle  blocks;  insert  pins   (5)  and  lock  with  lock  pin  (4). 


TO  REMO^^TS: 

Remove  sleeve  (14)  ani  thrust  wqpher  (13),  Drive  metal  wedges  ber 
tween  pinion  (15)  and  flange  bushing  (16).  Place  hardwood 
block  at     end     of  shipper  shaft  as     shovm  in    Figure   (157),  and 


BUMPER  PLATE     (Figure  156). 


SHIPPER  SHAFT  ASSEMBLY     (Figure  157). 


SADDLE  BLOCKS 


SHIPPER  SHAFT 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


MAINTENANCE  SECTION 


PAGE  187 


drive  shaft  with  sledge  hanuner  until  pinion  (15)  is  released. 
CAUTICK  -  Do  not  strike  shaft  after  pinion  (15)  is  released  as  it 
r.i;-ht  cause  damage  to  flanre  bushinp;  (16)  by  kev  (IV).  Reir.ove  pin- 
ion (15)  and  with  hairarer  and  chisel,  remove  key  (17)  from  shaft. 
Use  sair.e  procedure  at  other  end  of  shaft  to  remove  opposite  pin- 
ion. Remove  set  screws  (20).  Place  hardwood  block  against  end  of 
shaft  and  drive  with  sledre  hammer  until  flange  bushing  ( 16 ) *  on 
opposite  side  of  sprocket  (18)  has  been  driven  from  its  retainer. 
Use  same  procedure  at  other  end  of  shaft  to  drive  out  opposite 
bushing.  NOTE-  Be  careful  not  to  lose  or  damage  shims  (^^)°  R^" 
move  shipper  shaft"!  Sprocket  (18)  being  free  on  shaft  will  come 
off  inside  the  boom  and  can  be  removed  through  inspection  opening. 

TO  INSPECT: 

Check  sleeves  (14),  all  thrust  washers  and  flange  bushings  (16) 
for  wear  or  scoring  and  replace  If  necessary.  Check  pinions  (15) 
for  cracks,  or  bent  or  worn  teeth  and  replace  if  necessary.  Check 
sprocket  (18)  for  tooth  wear  or  for  cracks o  If  teeth  are  worn  too 
badly  for  rebuilding,  replace  sprocket. 

TO  REPLACE; 

Place  sprocket  (18)  in  boom,  through  inspect  ion  hole ;  line  up  sprock- 
et bore  with  shipper  shaft  holes  in  boom  and  insert  shaft  from 
either  end  until  splines  on  shaft  are  fully  meshed  with  splines  in 
sprocket.  Replace  shirrs  (19)  on  flange  bushing  (16)  and  fit  bush- 
ing over  end  of  shaft,  then  start  it  toward  sprocket  (18)  through 
hole  in  boom  and  drive  it  in  by  bum.ping  until  flange  of  bushing 
fits  t  l^t  all  the  way  around  against  machined  surface  on  boom. 
Follow  same  procedure  to  replace  opposite  flange  bushing.  Place 
steel  washers  (21)  on  shaft  against  flange  bushing.  Ins'ert  keys 
in  keyways,  tapping  the  in  down  unt  11  they  are  fully  seated.  Be  sure 
surfaces  of  keys  are  smooth  ^  using  a  file  for  the  purpose  if 
necessary  -  before  replacing  pinions  (15).  Replace  pinions  on  shaft 
-  lining  up  keyway  with  key  -  with  large  end  of  tapered  bore  in 
pinions  toward  boom.  Place  thrust  washer  (13)  on  shaft,  m^aking  - 
sure  that  slot  In  washer  fits  over  key  (17).  Slide  sleeves  (14)  on 
shaft.  Next  replace  saddle  blocks ;  thrust  washer  (3);  flat  washers 
(2),  then  replace  nuts  (1)  and  tighten,  using  special  wrench  pro- 
vided for  the  purpose  and  which  can  be  hammered  to  get  maximum 
tightness . 

NOTE  -  After  mounting  dipper  sticks  as  described  on  Page  (185), 
saddle  blocks  are  adjusted  as  described  under  "Saddle  Blocks", 
Page  (101),  Operation  Section.  . 

BOOM  POlfJT  SHEAVES     (See  Figure  159,  Page  181). 
TO  REMOVE; 

With  boom  lowered  on  cribbing  and  cables  slack,  remove  bolts  (1); 
take  off  guards  (2)  and  boom  suspension  sheaves  (3).  Drive  out 
shaft  (6)  which  releases  sheaves  (4)  and  (5).  Tnke  out  sheaves. 
IMPORTANT  -  Note  positions  of  flat  washers  (7)  and  be  sure  these 
are  replaced  as  shown  when  replacing  sheaves. 

TO  INSPECT; 

Check  bushings  and  shaft  for  wear  and  replace  if  worn  .  Check  sheave 
(4)  particularly  for  wear  in  groove  and  if  edges  are  thin  or  groove 
is  worn  deeply,  replace.  Sheaves  (3)  get  very  little  use  in  shovel 
work  and  seldom  if  ever  need  replacement.  This  is  also  true  of  dummy 
sheave  (5)  which  is  used  only  as  cable  anchor.  Check  grease  fit- 
tings in  each  sheave  to  be  sure  they  are  open. 
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TO  REPLACE: 

Place  sheaves  (4)  and  (5)  In  position,  line  up  sheave  bores  with 
bores  in  boom  point  and  insert  shaft  (6),  placing  flat  washers  (7) 
on  shaft.  Place  boom  suspension  sheaves  (3)  on  each  end  of  shaft; 
place  guards  (2)   in  position  and  insert  bolts  (1). 

■  CROWD  CHAIN  ADJUSTING  SPROCKET     (See  Figure  156,  Page  180). 
TO  REMOVE: 

Remove  nuts  (11)  and  (12).  Bend  lock  plate  (iS)  down  so  that  cap- 
screws  (14)  can  be  removed.  Slide  guides  (15)  off  bolt  (16). 
Sprocket  assembly  can  then  be  lifted  off  and  placed  on  ground. 
Then  remove  nuts  (17)  and  (18)  from  bolts  (16).  Bolts  can  now  be 
taken  out  of  bearing  blocks  (19)  and  then  bearing  blocks  can  be 
removed.    Next  slide  shaft  (20)  out  of  sprocket  (21). 

TO  INSPECT: 

Check  sprocket  bushing  and  if  badly  worn  or  scored,  replace  by 
pressing  or  driving  bushing  out  of  sprocket  and  press  or  drive  new 
one  in.  If  sprocket  teeth  are  worn  beyond  rebuilding,  replace. 
Inspect  sprocket  grease  fitting  to  be  sure  it  is  open. 
NOTE  -  See  instructions  on  Pages  162  and  164  if  new  bushing  is  to 
be  installed.  If  threads  on  bolts  (16)  are  badly  worn  or  damaged, 
replace  bolts  and  if  bolts  are  bent,  they  must  be  straightened. 
Inspect  bearing  blocks  (19)  for  wear. 

TO  REPLACE: 

Insert  shaft  (20)  through  bushing  which  is  pressed  into  sprocket 
(21)  and  mount  bearing  blocks  (19)  on  shaft,  lining  up  bolt  holes 
in  bearing  blocks  with  bolt  holes  in  shaft  (20).  Insert  bolts  (16) 
and  fasten  with  nuts  (18)  which  should  be  screwed  ti^t  against 
bearing  blocks.  Screw  nuts  (17)  to  within  approximately  2"  of  nuts 
(18).  Lift  assem.bly  to  position  where  the  threaded  ends  of  bolts 
(16)  can  be  inserted  into  bolt  holes  in  boon  foot.  Slide  guides 
(15)  on  plain  ends  of  bolts  (16);  line  up  guide  holes  with  holes 
in  foot  casting;  place  lock  plates  (13)  over  holes;  insert  cap- 
screws  (14);  tighten  and  lock  capscrews  by  bending  ends  of  lock 
plates  up  against  Capscrew  heads.  Screw  nuts  (11)  and  (12)  on  ends 
of  bolts  (16).  Proceed  with  adjustment  as  described  under  "Crowd 
Chain  Adjustment",  Pa<7e  102,  Operation  Section. 

STATIONARY  IDLER  SPROCKET     (See  Figure  156,  Page  180). 
TO  REMOVE; 

Remove  pin  (22)  and  drive  out  shaft  (23),  being  careful  not  to 
drop  sprocket  (24). 

TO  INSPECT: 

Check  sprocket  for  wear  and  if  teeth  are  beyond  rebuilding,  re- 
place with  a  new  one.  Check  sprocket  bushing  and  if  worn,  press 
out  and  replace,  belnp  sure  to  line  grease  holes.  Check  grease 
fitting  to  be  s'ore  it  Is  open.     Check  shaft  for  wear. 

TO  REPLACE: 

Lift  sprocket  into  position,  line  up  bore  with  holes  in  boom  foot 
and  push  in  shaft.     Insert  pin  and  secure  with  cotter. 

NOTE  -  To  replace  cor-pletely  assembled  shovel  attachment,  follow 
instructions  on  page  (98),  Operation  Section.  Stripped  shovel 
boom,     mounted     on  cribbing,     may  be  attached  in  the  same  m.anner. 
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PULL  SHOVEL  ATTACHMENT 


PULL  SHO\?EL  DIPPER       (See  Figure  162,  Pare  191)  o 
TO  REI1Q^/E! 

Lower  dipper  until  it  rests  flat  on  its  bottorr.  on  the  ground. 
Close  and  pull  cotters  in  pin  (7)  and  swing  adjusting  link  (6)  to 
the  ground.  Close  and  pull  cotters  in  pin  (5)  and  remove  pin,  de- 
taching adjusting  link  from  dipper.  Close  and  pull  cotters  from 
pins  (1)  and  hoist  dipper  arm  clear  of  bucket. 

TO  DISASSEHBLE; 

Remove  six  bolts  (8)  from  each  side  cutter  (2)  and  take  *^off  side 
cutters.  Thread  a  cable  through  one  pin  hole  in  dipper  and  one 
pin  hole  in  dipper  arm.  and  securely  clamp  ends  of  cable.  Now 
raise  dipper  until  it  rests  on  its  side.  Remove  cable  and  swing 
attachment  clear  of  dipper.  Close  split  end  of  wedges  (9)  and  drive 
wedr:es  out.     Remove  tooth  points  (3). 

TO  IlISPECT: 

Check  adjusting  link  (6)  for  wear  in  pin  holes.  If  link  is  bent 
it  mxust  be  straightened.  Check  all  pins  for  wear.  Check  side 
cutters  (2)  for  wear  on  cutting  ed,7es.  To  sharpen  side  cutters, 
heat  and  reshape.  If  tooth  points  (3)  are  slightly  worn,  reverse; 
if  v;orn  beyond  rebui  Idin,^',  replace.  If  tooth  bases  (10)  show  ex- 
cessive wear  they  should  be  replaced,  making  sure  all  rivets  (11) 
are  tight.  If  wearing  plates  (4)  are  excessively  worn,  they  must 
be  rem.oved  and  new  plates  installed  by  welding. 

TO  ASSEMDIE: 

Insert  tooth  points  (3)  in  bases  (10);  drive  in  wedges  (9)  and 
open.  Lower  dipper  arm  until  it  contacts  top  side  of  dipper,  then 
swing  dipper  arm  arainst  dipper  and  push  dipper  over  so  that  it 
rests  on  its  bottom,  or  tooth  base  side.  Place  side  cutters  (2)  in- 
to position,  line  up  holes,  insert  bolts  (8)  and  tighten.  Lower 
dipper  arm  into  position  on  dipper,  line  'up  holes,  insert  pins 
(1),  insert  cotters  and  open.  Place  one  end  of  adjusting  link  (6) 
into  position  on  dipper,  line  up  adjusting  link  hole  with  holes 
in  dipper  bosp,  insert  pin  (5),  insert  cotter  and  open.  Swing 
adjusting  link  (6)  into  position  on  dipper  arm,  line  up  hole  in 
adjusting  link  with  proper  holes  in  dipper  arm;  insert  pin  (7); 
insert  cotter  and  open.  (See  Pull  Shovel  Dipper  Angle  Adjustment, 
Page  107,  Operation  Section.) 

PULL  SIIOA/EL  ARM       (Less  Dipper)     (See  Figure  163,  Page  192). 

MOTE  -  For  removal,  disassem.bly ,  inspection,  reassembly  and  re- 
placem.ent  of  pull  shovel  dipper,   see  "Pull  Shovel  Dipper." 

TO  RENO\^; 

Pull  dipper  arm  in  close  to  boom.  Lower  boor^  until  arm.  rests  on 
blocking  as  shown  in  Firure  (163),  Pare  (192).  Drive  wedge  from 
wed,7;e  socket     (1)     and  rerove  cable     (2),     pulling  cable  clear  of 
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Figure  162 

sheaves  (3)  and  (4).  Close  and  pull  cotter  from  pin  (5)  and 
remove  pin  which  releases  sheave  (6).      T'^ke  out  sheave.  Reinove 

fuard  (7)  by  taking  off  nuts.  Unscrew  set  screws  in  set  collars 
8)  until  collars  are  loose  on  shaft  (9).  Close  and  pull  cotters 
in  shaft  (9)  and  remove  shaft  which  releases  sheave  (4)  and  set 
collars  (8)  for  removal.  Replace  sheave  (4)  after  having  placed 
cable  (1)  as  shown  in  Figure  164,  in  sheave  grooves  and  take  up 
slack  in  cable  by  winding  it  on  drum  with  power.  (After  removal 
of  dipper  arm,  boom  can  be  raised  and  lowered  with  cable  and  can 
be  safely  used  as  a  crane  for  the  handling  of  dipper  or  dipper  arr . 
Do  not  use  as  crane  for  any  other  purpose.)  Bend  down  lock  plates 
(10)  and  remove  nuts  (11) .  Using  a  short  bar  as  a  driver,  place 
one  end  against  the  shaft  (12)  at  the  end  opposite  the  shaft  key 
and  drive  out  shaft  (12)  with  slede-e  hammer.  ?Ioist  boom  and  swing 
clear  of  dipper  arm.  ....iginal  from 
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TO  IHSPECT: 


Clean  dipper  arm  thoroughly  and  examine  closely  for  cracks,  dis- 
tortion of  other  damage-  Inspect  roller  (13),  sleeve  (14),  thrust 
washers  (15)  and  bushing  (16)  for  wear.  To  remove  sleeve  and  rol- 
ler for  inspection,  take  off  thrust  washers  (15);  remove  set  screw 
(17)  and  pull  out  sleeve  (14)  being  careful  not  to  drop  roller 
(13).  If  bushings  (16)  must  be  replaced  see  "Dowel  Instructions", 
Page  (164).  To  remove  sheave  block  (18)  close  and  pull  cotter  in 
pin  (19)  and  remove  pin  wiiich  releases  sheave  block.  Place  sheave 
block  on  the  ground.  To  d Isasaemble  sheave  block  (18),  remove 
bolts  (20)  which  release  scraper  bracket  (21).  Close  and  pull 
cotter  in  pin  (22)  and  remove  pin-  Lift  out  sheave  (5).  To  in- 
spect, examine  sheave  pin,  sheave  bushing,  block  pin  and  block 
bushing  for  wear.  Inspect  sheave  groove  for  damage  or  wear  and 
scraper  bolt  for  wear  or  damaged  threads.  If  necessary  to  rebush 
sheave  or  sheave  block  see  "Dowel  Instructions,"  Page  (164).  To 
reassemble  sheave  block  (18),  place  sheave  in  block,  line  up  bores 
and  insert  sheave  pin,  locking  it  in  place  with  cotters.  Next, 
place  scraper  bracket  into  posit  ion  in  sheave  block;  line  up  holes 
in  bracket  with  holes  in  sheave  block  and  insert  4  bolts  (20)  and 
tighten.  Screw  bolt  (23)  into  scraper  bracket  so  that  it  Just 
clears  the  bottom  of  sheave  groove  and  lock  in  place  by  tightening 
nut.  Check  all  grease  fittings  to  be  sure  they  are  open.  To  re- 
move sheave  block  assembly  (24),  close  and  pull  cotter  in  pin 
(25)  and  remove  pin. 


TO  DISASSEHBLEi 


Close  and  pull  cotter  of  pin  (5)  and  remove  pin,  releasing  sheave 
(6).      Next  take  out  bolts  (26)  and  remove    sheave  housing  (27). 
Bumper  (28)  may  be  removed  by  taking  out  two  bolts. 


WHEN  REPLACING 
SHAFT,  START  IT  FROM 
THIS  END— INSERTING    ,  _ 
THE  END  OPPOSITE  KEyI  |7, 
FIRST 
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TO  INSPECT: 

Examine  bushings,  pins  and  sheave  groove  for  wear.  If  bumper  (28) 
Is  worn  or  damaged,  renew.  If  it  Is  necessary  to  rebush  sheave  or 
bracket  see  "Dowel  Instructions",  Pa^r;e  (164)  • 

TO  ASSEMDIE; 

Place  housing  (27)  In  position  on  bracket  (24).  Place  sheave  (6) 
in  housing;  line  up  holes  and  Insert  sheave  pin  (5),  locking  It 
In  place  with  cotters.  Next  Insert  bolts  (26)  and  tlghteno  Place 
bumper  (28)  Into  position  on  bracket  (24);  line  up  holes  and  In- 
sert bolts  and  tighten.  To  replace  sheave  assembly  line  up  bore 
of  assembly  with  bore  In  dipper  arm;  Insert  pin  (25)  and  lock  with 
cotters. 

TO  REPLACE; 

Place  roller  (13)  In  position  in  dipper  arm  bracket  and  Insert 
sleeve  (14)  so  that  one  of  thrust  washers  (15)  can  be  slipped  on 
each  side.  Swing  boom  into  position  over  dipper  bracket  assembly 
and  lower  it  slowly  into  place  taking  care  not  to  disturb  thrust 
washers  (15).  Line  up  holes  and  Insert  shaft  (12),  (end  opposite 
keyway  first)  into  keyway  shaft  hole  in  boom  as  shown.  Insert  key 
into  keyway  in  shaft  and  after  lining  up  key  with  keyway  In  the 
shaft  hole  in  boom,  bump  shaft  in  until  centered.  Screw  on  nuts 
and  tighten  so  that  there  is  approximately  l/l6"  clearance  in  as- 
sembly.    Bend  up  lock  plates  (10). 

PULL  SHOVEL  BOOM  (Less  Dipper  Arm)  See  Figure  (164),     Page  (194). 

NOTE  -  Reeve  hoist  cable  as  described  under  "Pull  Shovel  Arm",  Page 
(190). 

TO  REMOVE: 

Lower  boom,  to  cribbing  as  shown.  Detach  cable  (1)  from  dead  end 
by  removing  cable  clamps  (2)  and  remove  cable  from  sheaves.  Take 
out  locking  bolts  and  remove  boom  foot  pins  (3).  Back  machine  away, 
leaving  boom  resting  on  cribbing. 

TO  DISASSEMBLE: 


Remove  lock  bolt  and  pull  shaft  (4)  which  releases  idler  sheave 
for  removal.  Next  take  out  cotter  of  shaft  (5)  and  after  loosening 
set  screws  of  collars  remove  shaft.  Sheave  (6)  and  set  collars 
can  now  be  taken  out .  Remove  twelve  tie  bolts  (7)  releasing  torsion 
box  (8)  from  two  boom  members  (9). 

TO  INSPECT: 

Clean  boom  and  tors  ion  box  thoroughly  and  examine  close  ly  for  cracks  . 
If  any  cracks  are  found  repair  by  welding .  Inspect  twelve  tie  bolts 
(7)  for  wear  or  damage  to  threads  and  renew  if  necessary.  Examine 
babbit  bearings  in  boom  foot  and  boom  foot  pins  (3),  also  bushings 
and  pins  of  idler  sheave  and  fleeting  sheave  (6).  If  any  bushings 
are  worn  badly  they  must  be  renewed;  see  "Dowel  Instructions", 
Page  (164). 
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TO  REASSEHBIE: 

Place  torsion  box  (8)  In  position  "between  two  boom  members  (9)  and 
line  up  the  twelve  bolt  holes-  Insert  twelve  tie  bolts  (7)  and 
tl^ten.  Lift  Idler  sheave  Into  position  In  boom,  ^Insert  shaft 
(4)  and  lock  in  place  with  bolt.  Start  shaft  (5)  through  one 
bracket  hole  on  boom  and  mount  first  one  set  collar  then  fleeting 
sheave  (6)  and  second  set  collar  on  shaft,  while  moving  the  shaft 
through  the  bracket  toward  the  other  bracket.  Insert  cotters  and 
open. 

TO  REPLACE 

Move  machine  up  to  cribbing  on  which  boom  is  resting  and  with 
front  of  machine  in  alignment  with  boom  foot  bring  holes  in  pull 
shovel  adapter  into  line  with  holes  of  boom  foot .  It  might  be 
necessary  to  raise  or  lower  boom  foot  with  the  aid  of  bars  or  jacks 
or  wooden  wedges,  or  to  swing  machine  slightly  to  bring  holes  into 
proper  alignment.     Insert  pins   (3)  and  secure  with  cotters. 

If  it  is  necessary  to  raise  boom  less  dipper  arm  use  cable  (1)  for 
hoisting.  To  do  this  draw  cable  (1)  from  jib  frame  sheave  (10), 
placing  it  around  fleeting  sheave  (6)  and  anchoring  it  to  dead  end 
casting  securing  it  with  cable  clamps  (2).  When  this  is  done  raise 
boom  by  winding  cable  (1)  on  drum,  with  power. 


PULL  SHOVEL  JIB  FRAHE 
(Less  Boom,  Dipper  Arm  and  Dipper) 


.  I     ^      Figure  165  .iiyii..  
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PULL  SHOVEL  JIB  FRAME 
ure  ( 165) . 

TO  REMOVE: 


(Less  Boom,  Dipper  Arm  and  Dipper)  See  Pig- 


Lower  jib  frame  so  that  it  rests  on  cribbing.  Detach  cable  (1)  by 
removing  one  end  from  cable  socket  (2)  and  remove  it  from  jib  frame 
suspension  sheaves  (3).  Close  and  pull  cotters  of  pins  (4)  and 
then  remove  pins.     Back  machine  clear  of  frame. 

TO  DISASSEMBLE; 

Take  off  nuts  (5)  and  remove  cable  guard  (6).      Take  out  bolts  and 
remove  collars  (7)  and  sheaves     (8)  from  shaft  (9).      Next  remove 
shaft  (9)  from  jib  frame  being  carefulnotto  drop  sheave  (10)  and 
dead  end  casting  (11)  as  they  are  released. 

TO  INSPECT: 

Examine  sheave  bushings  and  shaft  (9)  for  wearo  If  it  is  necessary 
to  rebush  sheaves  see  "Dowel  Instructions",  Page  (164)e 

TO  REASSEMBLE: 

Place  sheave  (10)  and  dead  end  casting  (11)  in  pos ition  in  jib  frame 
and  insert  shaft  (9)o  Then  slip  one  of  sheaves  (8)  on  each  end  of 
shaft  and  replace  collars  (7),  lining  up  holes  in  collars  with  holes 
in  shaft;  insert  bolts  and  tighten, 

TO  REPLACE: 

Move  machine  up  to  cribbing  on  which  jib  frame  is  resting  and, 
with  front  end  of  machine  in  alignment  with  legs  of  jib  frame, 
bring  holes  of  pull  shovel  adaptor  into  line  with  holes  in  legs 
of  jib  frame.  It  may  be  necessary  to  raise  or  lower  jib  frame 
legs  or  swing  machine  slight  ly  to  bring  holes  into  proper  alignment. 
Insert  pins  (4)  and  lock  with  cotters «  Reeve  cable  as  described 
in  Operation  Section,  Page   (86),  and  raise  jib  frame. 

PULL  SHOVEL  ADAPTOR  (Less  Boom,  Dipper  Arm,  Dipper  and  Jib  Frame) 
See  Figure  (165)  . 

TO  REMO^/E: 

Close  and  remove  cotters  from  pins  (12)  and  remove  pins.  Take 
out  bolts  (13)  and  let  adaptor  fall  to  the  ground  being  careful 
to  stand  clear  to  avoid  injury.  Be  sure  that  space  towhich  adaptor 
will  fall  is  clear  of  any  parts  that  may  be  damaged  by  the  adaptor. 
Also  be  sure  that  no  shims   (14)  are  lost. 


TO  INSPECT: 


Clean  adaptor  thoroughly  and  examine  closely  for  cracks, 
are  found  repair  by  welding. 

TO  REPLACE; 


If  any 


Lift  adaptor  into  place  on  machine  and  insert  pins  (12)  securing 
them  with  cotters.  Place  shims  (14)  into  position;  line  up  holes 
and  Insert  and  tighten  bolts  (13). 
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CHAINS 


POWER  TRANSMISSION  CHAIN 


The  power  transmission  chain  which  transmits  power  from  the  engine 
to  the  swing  and  traction  jack  shaft  is  located  at  the  left  rear 
of  the  upper  deck  machinery  and  enclosed  in  an  oil  tifht  chain  case 
as  shown  in  Figure  (167),  Pare  (199).  It  is  a  3/4"  pitch,  four 
strand,  roller  type  chain. 

With  the  exception  of  the  connecting  link  pins,  all  pins  are  as- 
sembled with  a  heavy  press  fit  and  should  not  be  distrubed  unless 
repair  links  are  to  be  installed.  Connecting  links  are  provided 
with  slip  fit  center  plates  to  facilitate  shortening  or  removal  of 
chain  and  are  easily  distinguished  by  cotters  which  hold  the  links 
in  place. 

TC  REHOVE; 

Drain  oil  from  chain  case  by  removing  drain  plug  (9).  Disconnect 
fuel  line  (1)  at  fuel  tank,  then  take  out  bolts  of  support  (3)  and 
remove  support  blocks.  Pull  fuel  line  through  chain  case  hole  (2) 
and  place  it  under  the  motor.  Take  out  four  bolts  (4)  and  remove 
upper  half  of  chain  case  (5).  Locate  connecting  link  (7)  and  place 
it  in  position  over  top  center  of  sprocket  (6).  Remove  cotters  and 
using  small  drift  or  punch,  drive  both  pins  of  pin  link  (10)  through 
cover  plate  (11),  then  pull  link  pin  out  of  chain  being  careful 
not  to  lose  center  plates  (12).     Remove  chain. 

TO  INSPECT: 

Clean  chain  thoroughly  with  cleaning  f  luid  and  inspect  for  wear  and 
broken  rollers  (15),  roller  links  (13)  or  pin  links  (10).  If,  due 
to  wear,  chain  has  lengthened  3/4"  or  more  beyond  its  original 
length  of  148^" ,  it  may  be  shortened  by  substituting  a  preaasembled 
4  pitch  section  for  the  5  pitch  section.  (To  remove  5  pitch  section, 
take  out  connecting  links  on  each  side  of  section  as  described  a- 
bove  in  "To  remove  chain".  To  connect  4  pitch  section,  place  sec- 
tion betv/een  ends  of  chain  and  insert  connecting  links  as  described 
below  in  "To  replace  chain".)  To  replace  roller  links,  press  or 
drive  out  pin  links  on  each  side  of  damaged  roller  link  and  re- 
place with  repair  roller  links  and  connecting  links.  CAUTIO!!  - 
Grind  head  of  pins  flush  with  cover  plates  before  driving  or  press- 
ing  them  out . 


TO  REPLACE; 

Place  chain  on  sprocket  (6)  and  drop  one  end,  to  which  a  piece  of 
wire  has  been  attached,  into  chain  case  ahead  of  sprocket.  Using 
the  wire  fastened  to  the  end  of  the  chain,  pull  chain  through  and 
under  both  sprockets  in  case, then  over  motor  sprocket  (14)  to  top 
center  of  sprocket  (6).  Engage  engine  clutch  -  Lever  (3)  -  engine 
not  running  -  and  by  turning  sprocket  (6)  by  hand,  take  all  slack 
from  top  chain  and  mesh  it  with  sprocket  teeth  at  the  same  time. 
This  brings  the  ends  of  chain  together  at  top  of  sprocket  (G). 
Next,  start  pin  link  (10)  through  roller  links  (13)  and,  placing 
two  center  plates  in  the  spaces  between  each  roller  link  bring 
pin  link  through  chain.  Place  cover  plate  in  position  and  tap  it 
on  to  pin  link  pins  and  secure  with  cotters.       Place  top  of  chain 
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case  (5)  in  position;  line  up  holes  with  holes  In  bottom  of  case; 
Insert  bolts  (4)  and  tighten.  Insert  fuel  line  into  hole  (2)  and 
pull  it  through  to  fuel  tank  and  connect •  Place  support  (3)  in 
position  on  chain  case  bracket  (top  half  over,  fuel  line);  line  up 
holes;  insert  bolts  and  tighten.  Replace  drain  plug  (9)*  For  lub- 
rication of  chain  case,  see  Page  (66),  Operation  Section, 

CROWD,  RACK-IN  AND  TRACTION  DRIVE  CHAINS 

The  crowd,  rack-in  and  traction  drives  are  equipped  with  steely 
thimble  roller  drive  chains.  Crowd  and  rack-in  chains  are  Iden- 
tical except  for  length  and  the  Individual  links  are  interchange- 
able. The  traction  drive  chain  links,  due  to  a  difference  in  size 
and  design  are  not  interchangeable  with  crowd  and  rack-in  links. 
Each  link  of  the  above  chains  is  pinned  and  cottered  individually 
for  quick  and  easy  replacement  of  worn  or  damaged  links . 

TO  SPLIT  CHAIN;   (See  Figure  166) 

Select  link  pin  (1)  to  be  removed, 
take  out  lock  pin  (2)  then  drive 
out  link  pin  with  hammer  and 
punch,  bucking  up  the  opposite 
side  of  the  link  with  a  heavy 
hammer  or  shaft . 

TO  CONNSCT  CHAIN; 

Place  ends  of  chain  in  position; 
line  up  holes  and  start  pin  (1), 
tapping  it  in  until  square 
shoulder  (3)  touches  side  bar  (4). 
Turn  pin  so  that  shoulder  (3) 
matches  hole  (5)  and  drive  link 
pin  in  -  bucking  up  opposite  side 
bar  of  link  with  heavy  hammer  or 
shaft.  Insert  lock  pin  (2)  and 
bend. 


Figure  166 


TO  INSPECT  CHAIN; 


Clean  chain  thoroughly  using 
cleaning  fluid,  and  examine  all  pins,  rollers  and  side  bars  for 
wear  or  damage  and  replace  if  necessary. 

TO  RENQVE  CHAiy  LINK; 

Take  out  a  link  pin  (1)  on  each  side  of  damaged  link  following 
procedure  as  described  under    "To  split  chain",     and  remove  link, 

TO  REPUCE  CHAIN  LINK; 

Place  link  In  position  in  chain  and  line  up  holes  and  follow  pro- 
cedure as  described  under  "To  connect  chain." 
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CROWD  CHAIN  (See  Flgvire  168,  Page  201). 
TO  RENOVE;      (Without  Power). 

Unscrew  nuts  (2)  to  extreme  out  position  on  bolts  (17)  to  slack  off 
crowd  chain  adjustment.  Split  chain  as  described  under  "To  split 
chain",  Page  (198),  near  sprocket  (3)  and  lift  section  nearest  the 
machine  over  sprocket  (4),  pulling  it  from  sprocket  (10)  at  the 
same  time  and  let  it  fall  to  the  ground. 

Then  remove  cover  (8)  from  opening  in  boom  and  lift  chain  over 
shipper  shaft  sprocket  (9),  allowing  it  to  slide  down  guide  and 
fall  to  the  ground  between  boom  foot  and  crawlers.  NOTE  -  If  boom 
is  horizontal,  or  nearly  so,  it  will  be  necessary  to  pull  chain 
from  boom  foot  opening. 

TO  REHOVE:    (With  power). 

Swing  boom  to  a  central  position  over  front  of  crawlers  and  lower 
dipper  to  the  ground  so  that  it  rests  directly  under  shipper  shaft. 
Slack  off  on  crowd  adjustment  by  unscrewing  nuts  (2)  to  extreme 
out  position  on  bolts  (17).  Lower  boom  until  it  rests  on  dipper 
stick  spacer  block,  split  chain,  as  described  under  "To  split  chain". 
Page  (198),  near  sprocket  (3).  Then,  after  releasing  hoist  brake, 
travel  machine  away  from  dipper,  pulling  chain  out  of  boom  foot 
opening  while  doing  so.  After  chain  has  been  removed  from  boom, 
engage  racking-in  c lutch  and  slowly  turn  crowd  sprocket  (4)  to  pull 
off  remainder  of  chain  at  idler  sprocket. 

TO  INSPECT; 

Follow  instructions  under  "To  Inspect  chain".  Page  (198). 
TO  REPLACE  CHAIN;     (With  Power). 

Fasten  a  rope  or  wire  to  open  end  of  chain  and  pass  it  througji 
boom  foot  opening  to  openin/7  (8)  at  top  of  boom.  Then,  with  link 
pin  heads  to  the  r  Ight  or  operator '  3  side,  pull  chain  through  boom 
until  it  is  meshed  with  shipper  shaft  sprocket  (9).  Next,  pass  rope 
or  wire  back  through  opening  to  boom  foot  opening  and  travel  ma- 
chine toward  dipper,  pulling  chain  through  boom  at  the  same  time. 
Pass  other  end  of  chain  around  sprocket  (10)  and  mesh  it  with 
sprocket  (4)  then  engace  crowd  clutch  and  slowly  turn  crowd  sprocket 
until  all  slack  Is  taken  out  of  the  bottom,  of  crowd  chain  (1). 
Bring  ends  of  chain  together  and  connect  as  described  under  "To 
connect  chain",  page  (198).  To  adjust,  see  Page  102,  Operation 
Section. 

TO  REPLACE  CHAIII;     (Without  Power). 

place  chain  on  top  side  of  boom  with  roller  end  of  chain  toward 
boom  point  with  heads  of  link  pins  to  the  right  or  operator's  side. 
Fasten  a  rope  or  wire  to  roller  end  of  chain  and  pass  it  through 
boom  frcm  opening  (8)  at  top  of  boom  to  boom  foot  opening.  Feed 
chain  throuc-h  opening  (0)  and  pull  it  through  boom  with  rope  until 
it  extends  about  two  feet  beyond  sprocket  (10).  Next,  fasten  rope 
or  wire  to  the  other  end  of  chain  and  pull  It  through  boom  in  the 
same  manner,  passing  it  over  crowd  sprocket  (4)  and  bringing  endsf 
of  chain  together  between  sprockets  (4)  and  (10),  approximately  18" 
from  sprocket  (10).     ?lock  sprocket     (10)  to  keep  it  from  tLu:'nlng 
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and  remove  all  slack  from  chain  by  turning  sprocket  (4)  and  apply- 
ing crowd  brake.  With  the  aid  of  a  board  (12)  between  sprockets 
(10)  and  (4)  bring  ends  of  chain  together  and  connect  as  described 
under  "To  connect  chain".  Page  (198).  To  adjust,  see  Page  (102), 
Operation  Section. 


Figure  168 


TO  SHORTEN  CHAIN; 

After  adjusting  sprocket  (3)  has  been  taken  up  all  the  way  and 
crowd  chain  runs  with  considerable  slack,  it  la  necessary  to  shorten 
chain  by  removing  a  link.  Unscrew  nuts  (2)  to  extreme  out  position 
on  bolts  (17)  and  remove  slack  in  upper  part  of  chain  by  revolving 
sprocket  (4)  with  racking-in  clutch.  Select  a  link,  (see  inset 
Figure  168,)  about  18"  from  sprocket  (10)  and  remove  link  as  des- 
cribed under  "To  remove  chain  link".  Page  ( 198)  •  To  connect  chain, 
follow  procedure  described  under  "To  replace  chain",  Page  (198). 
To  adjust  chain,  see  Page  (102),  Operation  Section. 

RACK-IN  CHAIN     (See  Figure  168). 

NOTE  -  Due  to  its  short  lenp;th  and  relatively  light  loads,  no 
provision  has  been  made  for  the  adjustment  of  the  rack-in  chain. 
If  abnormal  conditions  result  in  excessive  wear^  chain  may  be 
shortened  by  removing  link  as  described  under  "To  remove  ChaTn 
link"  ,  Pag:e  (197)  , 

TO  REMOVE;     (See  also  "To  split  chain".  Page  198). 

Split  rack-in  chain  (5)  at  any  convenient  link  and  remove  from 
sprockets  (6)  and  (7)- 

TO  INSPECT! 

(See  "To  inspect  chain".  Page  198). 

TO  REPLACE;     (See  also  "To  connect  chain".  Page  198). 

Place  chain  on  sprockets  (6)  and  (7)  wl1jgirigfti#|6t?  of  top  links 

toward  rear  of  machine  and  connect  l^^l'i'^liX iff^PiT^^ 
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TRACTION  raiVE  CHAIN  (See  Figure  169). 

NOTE  -  The  traction  drive  chains  transmit  power  from  the  lower 
traction  sprocket  to  the  crawlers,  Althou;z:h  they  are  made  of 
apeclal  materials  to  withstand  the  abrasive  qualities  of  the  soil 
and  designed  to  withstand  unexpected  overloads^  frequent  inspec- 
tions should  be  made. 

TO  REHOVE; 

Take  out  lock  pins  (1)  and  turn  adjusting  nuts  to  slack  off  the 
drive  chain  adjustment.  Select  a  link  pin  (3)  -  a  little  above 
center  on  drive  sprocket  (4)  -  and  remove  it  as  described  under 
"To  split  chain",  Page  (198) •  Lift  the  top  end  of  chain  forward 
off  drive  sprocket  (4)  then  by  revolving  sprocket  (5)  (forward 
traction  direction)  with  power,  remove  chain  by  pulling  lower  part 
of  it  from  under  drive  sprocket  (4), 

TO  INSPECT; 

See,  "To  inspect  chain".  Page  (198), 
TO  REPLACE;  ♦ 

Lay  the  chain  flat  on  the  ground  directly  behind  the  sprockets 
with  open  end  of  links  toward  machine  and  the  heads  of  pins  toward 
crawlers.  Fasten  a  rope  or  wire  to  one  end  of  the  chain  and  pass 
it  under  and  around  sprocket  (5)  then  out  behind  the  machine.  Re- 
volve sprocket  (5)  -  reverse  traction  -  and  pull  on  rope  or  wire 
to  wind  chain  into  position  so  that  upper  end  of  chain  lays  In 
teeth  of  sprocket  (4)  as  indicated  by  arrow  (3),  Then  revolve 
sprocket  (5)  (forward  traction)  just  enough  to  take  slack  out  of 
upper  part  of  chain  and  lift  bottom  end  of  chain  into  place  on  drive 
sprocket  (4).  To  connect  chain  follov^r  procedure  as  described  under 
"To  connect  chain".  Page  (198).  To  adjust  chain  see  Page  (93), 
Operation  Section. 

TO  SHORTEN; 

After  adjusting  bolts  have  been  taken  up  all  the  way  and  chain 
runs  with  excessive  slack,  chain  must  be  shortened  by  removing  a 
link.  Split  chain  as  described  under  "To  remove",  Paj^e  (198).  To 
remove  link,  follow  procedure  as  described  under  "To  remove  chain 
link,"  Page  (198).  Connect  chain  as  described  under  "To  replace"  , 
Page  (198).     To  adjust,  see  Page  (93),  Operation  Section. 
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HANDLING  OP  HEAVY  PARTS 

When  repair  work  is  done  in  the  field  it  is  often  necessary  to 
handle  heavy  parts  such  as  shafts,  drums,  castings,  etc.,  with  no 
crane  available.  In  such  cases  various  types  of  lifting  devices, 
as  illustrated  on  Pages  (204),  (205)  and  (206)  must  be  used.  Due 
to  the  varying  weights  of  parts  to  be  handled,  the  height  to  which 
such  parts  must  be  lifted  or  tbe  availability  of  mater ials  for  con- 
struction of  such  devices,  the  type  selected  must  depend  upon  the 
judgment  of  the  operator  or  the  mechanic.  The  successful  operation 
of  these  'home-made'  lifting  devices  will  depend  largely  upon  the 
skill  and  ingenuity  of  the  operator.  The  illustrations  of  the  four 
most  common  types  of  lifting  devices  are  given  merely  as  a  guide 
in  constructing  them  and  because  each  lends  itself  to  many  varia- 
tions, or  the  materials  used  will  depend  upon  the  kind  available, 
no  definite  specifications  or  dimensions  can  be  given. 

Materials  of  ample  strenpith  combined  with  r.ood  common  sense  will 
provide  the  proper  type  of  lifting  device  to  meet  a  specific  re- 
quirement . 

THE  "GIN"  POLE  (Figure  170). 

The  "gin"  pole  is  perhaps  the  most  widely  used  device  for  the  hand- 
ling of  heavy  repair  parts  in  the  field  maintenance  of  excavators. 
It  is  simple  in  construction,  adaptable  to  the  majority  of  con- 
ditions and,  in  most  cases,  the  material  for  its  construction  is 
available • 

The  'set*up»  shown  in  Figure  (170),  consists  of  a  stout  timber  or 
pole  (1),  studs  (4)  and  C5),  rope  tackle  (2),  guy  lines  (6)  and  a 
chain  hoist  (3).  To  adapt  the  gin  pole  and  the  other  devices  il- 
lustrated to  local  conditions  frequent  substitutions  may  be  made. 
For  example,  the  pole  (1)  may  be  replaced  by  a  steel  beam  or  pipe, 
the  rope  tackle  (2)  by  cables  anchored  to  trucks  or  tractors  and 
the  chain  hoist  (3)  by  snatch  block  and  cable  which  may  be  operated 
by  a  winch. 

SAFETY  RULES; 

In  the  hands  of  a  careless  mechanic  the  "gin"  pole  can  be  a  dangerous 
tool  and  for  the  s afety  of  himself  and  others,  the  following  rules 
should  be  observed: 

Always  use  materials  of  adequate  strength. 

Always  loop  cables  around  pole  several  times  before  clamping. 
Always  use  good  cable  ^clamps  and  a  sufficient  number  of  them. 
Always  anchor  guy  lines  to  objects  of  adequate  strength  and 

stability. 
Always  hitch  loads  securely. 

Never  allow  slack  in  any  guy  line   -  when  paying    out  on  one 
line  immediately  take  up  slack  in  the  others. 

Never  make  a  lift  with  pole  at  more  than  a  20  decree  anp-le 
from  vertical  without  pole  (1)  sitting  in  a  shallow  hole 
or  withoTJht  anchor inr  it  securely  in  some  other  way. 
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Figure  170 

"A"  fraup: 
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THE  "A"  FRAME      (Figure  171,  Page  204). 

The  "A"  frame  differs  from  the  "gin"  pole  in  that  it  is  constructed 
of  two  compression  members  instead  of  one.  While  this  des'ign  is 
not  so  flexible  and  therefore  somewhat  limited  in  its  applications 
as  com.pared  with  the  "gin"  pole,  it  is  operated  more  ea^jily  and 
safely  by  the  inexperienced  mechanic.  The  "A"  frame  consists  of 
two  timbers  (1),  two  suspension  cables  (3)  and  a  chain  hoist  (4). 
Inset  shows  method  of  fastening  timbers  together  with  bolt  (2)  and 
method  of  attaching  chain  hoist  (4)  with  a  cable  sliAg  (5).  As 
with  the  "gin"  pole,  substitution  of  materials  may  be  made  as  local 
conditions  require. 

"Gin"     pole  safety  instructions  apply  here  -  read  theni  carefully. 


THE  TRIPOD    (Figure  172) 

The  tripod  is  similar  in  construction  to  the  "A"  frame  with  the 
exception  that  an  extra  compression  member  or  leg  has  been  added 
to  take  the  place  of  the  suspension  cables-  It  is  usually  made  up 
of  poles  or  steel  pipe  and  is  used  as  shown  in  the  illustration. 
Inset-  shows  a  method  of  fastening  the  three  legs  (1)  and  clevis 
(2)  with  long  bolt  (3) -the  clevis  being  used  to  support  the  chain 
block  (4). 


Figure  172 
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THE  RAMP     (Figure  173). 

When  material  Is  not  available  for  the  construction  of  "gin**  pole, 
"A"  frame  or  tripod,  it  is  necessary  to  lift  assemblies  or  heavy 
units  with  Jacks,  bars  and  blocks ,  then  roll  or  skid  such  assemblies 
and  units  to  the  ground  by  means  of  a  ramp.  For  safety,  a  cable 
or  rope  (1)  should  be  secure ly  attached  to  assemblies  and  units  and 
snubbed  aroxind  some  part  of  the  machine  to  control  rolling  or 
skidding,  and  vjooden  wedges  (2)  should  be  driven  under  timbers  as 
shown  to  stabilize  ramp. 


Figure  173 

GREASE  GUN 


With  proper  care  in  the  use  of  the  grease  gun,  very  little  main- 
tenance is  required  to  keep  it  in  efficient  operating  condition. 
Since  most  of  the  troubles  with  a  grease  gun  are  traceable  to  for- 
eign particles  in  the  lubricant,  repair  work  consists  chiefly  of 
disassembling,  cleaning  and  assembling  of  the  button  coupling  which 
has  a  tendency  to  filter  out  the  Impurities  and  become  'stopped  up'. 
To  insure  efficient  and  trouble-free  operation  these  two  simple 
rules  should  be  followed:  1  -  Use  only  clean  frpease  free  from  im- 
purities of  any  kind.  2  -  Clean  grease  fittings  before  applying 
the  button  coupling. 

TO  DISASSEMBLE:     (Figures  174  and  175). 

Unscrew  cylinder  (2)  from  gun  head  (3)  and  remove  gasket  (25)- 
Remove  nut  (4)  and  pull  follower  rod  (5)  and  latch  (28)  from  cy- 
linder. Remove  cup  leather  assembly  (6)  and  springs  "(7)  and  (8) 
from  cylinder.  Detach  hose  assembly  (9)  from  gun  head  (3)  by  un- 
screwing at  connection  body     (10),      Punch  out  rivet     (11)  after 

? rinding  or  filing  off  its  head  and  remove  piston  (12)  and  handle 
13)  from  head.  Unscrew  connection  (14)  from  hose  and  disassemble 
by  unscrewing  hose  ring  (15)  from  connect  Ion  bod;?.  (10)  aiid  removing 
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spring  (16),  cup  leather  (17)  and  flat  washer  (18),  Next  remove 
button  coupling  by  unscrewing  adapter  (19)  froin  hose  and  disassemble 
as  follows:  Unscrew  adapter  (19)  from  button  coupling  body  (27) 
and  remove  steel  ball  (20)  and  spring  (21).  Unscrew  plug  (22)  and 
reirove  gasket  (23)  and  leather  plunger  (24). 

TO  INSPECT: 

Clean  all  parts  thoroughly  by  washing  in  cleaning  fluid  and  check 
all  metal  parts  for  damage  or  wear  and  renew  if  necessary. 

If  leather  cups  of  assembly  (6)  are  stiff  or  worn,  renew  them. 
Examine  packing  (29)  by  removing  packing  nut  from  cup  leather  as- 
sembly and  if  worn  or  hard,  replace.  Examine  all  gaskets  and  hose 
(9)  for  damage  or  leaks. 


GREASE  GUN 


.PlgiuT'e  174 
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TO  REASSEMBLE: 

Place  latch  (28)  In  position  in  the  end  of  cylinder  (2)  and  insert 
follower  rod  (5),  pushing  the  rod  in  all  the  way.  Insert  spring 
(7)  into  cylinder  and  slide  spring  (8)  on  follower  rod.  Next  in- 
sert cup  leather  assembly  (6)  into  cylinder,  slipping  it  over  fol- 
lower rod. (5)  then  attach  nut  (4).  Slip  spacer  (30)  on  piston  (12) 
and  insert  piston  into  head  (3).  Line  up  holes  of  links  (31)  with 
hole  in  gun  head  (3);  insert  rivet  and  peen.  Place  gasket  in  pos- 
ition on  gun  head  (3)  and  screw  cylinder  (2)  into  place.  Next  as- 
semble button  coupling  by  inserting  leather  plunger  (24)  into 
coupling  body  (27)  and  replacing  plug  (22)  with  gasket  (23)  in  place  . 
Place  ball  (20)  and  spring  (21)  in  position  in  adapter  (19)  and 
screw  adapter  into  button  coupling  assembly.  Assemble  connection 
(14)  into  hose  ring  (15),  then,  after  placing  spring  (16),  cup 
leather  (17)  and  flat  washer  (18)  in  position  in  connection  body 
(10)  as  shown  in  "Figure  174,  screw  connector  body  into  hose  ring 
and  tighten.  Now  mount  connector  on  one  end  of  hose  (9)  and  button 
coupling  on  the  other  end  then  attach  hose  assembly  (9)  to  gun 
head  (3). 
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WARNING 


SPARE  PARTS  can  be  supplied  promptly  and 
accurately  only  if  positively  identifed  by  correct 
p>art  number  and  correct  part  name. 

FURNISH  THIS  INFORMATION  ON  ALL 
REQUISITIONS.  WITHOUT  FAIL,  on  all  requi- 
sitions, give  name  of  machine,  name  of  manu- 
facturer, model  or  size,  manufacturer's  serial 
number  of  each  machine  and  subassemblies 
attached  to  machine,  and  components  and  acces- 
sories for  which  spare  parts  are  required. 

List  spare  parts  for  only  one  make  or  kind  of 
machine  on  each  requisition. 

Requisitions  must  be  double  spaced  to  provide 
room  for  office  notations  when  necessary. 
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INDEX  PARTS  SECTIOi: 


Accessories  ,  Operating  276 

"A"  Frame  227 

Assembly,  Bulkhead  257 

Assembly,  Cab  257 

Assembly,  Lower  Machinery ... ,212 

Assembly,  Pull  Shovel  ..306 

Assembly,  Upper 

Machinery  213 

Axles,  Crawler  214 

Bevel  Gear  Housin^^  225 

Block,  ?Iook  263,269 

Block,  Padlock  292 

Boom,  Crane  =264-267 

Boom,  Pull  Shovel  302 

Boom, Shovel  290-293 

Brakes : 

Boom  Hoist  249 

Left  Drum  246 

Right  Drum  247 

Swing   .250 

Traction  (Steerin^r)  .  .  .  .244,245 
Cab: 

Assembly  257 

Bulkhead  o  261 

Left  Side  259 

Rear  260 

Right  Side  258 

Cables  5:  Anchors: 

Clamshell  Crane  312 

Dragline  Crane  o..307 

Hook  Crane  282 

Shovel  301 

Carbody  217 

Case,  Chain  254 

Chain: 

Crawler  Dr  i ve  • ...  2 14 

Crowd  293 

Rack-in  300 

Clutches: 

Boom  Hoist  238,239 

Main  Drum  (Left)  234,235 

Main  Drum  (Right)  236,237 

Swing  &  Traction 

(Left)  0.242,243 

Sv/ing  Traction 

(Right)  240,241 

Counterwe  ights  284 

Extinguisher,  Fire  280,281 

Fair  lead  308,300 

Frimes  ,  Crawler  214 

Gear  Cases: 

Lower  Traction  217 

Lower  Turntable  224 

Main  226 

Turntable  « o  225 

Grease  Gun,  Alemite  278,279 

Guards  ^  . .  .254 

Guards,  Windov/  257 

Guide,  Chain  293 

Hook,  Crane  OCJ^'tV'^'^'^ " 


Hose,  Grease  Gun  277 

Levers : 

Boom  Hoist  Clutch  251 

Boom  Hoist  Jaw  Clutch  252 

Boom  Hoist  Pawl  253 

Crowd  Clutch  251 

Engine  Clutch  250 

Hoist  Clutch  248 

Racking-in  Clutch  251 

Swing  Brake  250 

Swing  Traction  Clutch... 252 
Swing  F.z  Traction  Shift...  .250 
Steering  (Traction  Brake )  .  .248 

Lights,  Boor.  ...271-275 

Lights,  Cab  270-2  73 

Pan,  Oil  Drip  300 

Piping,  Grease  262,263 

Plates  ,  Name  .  .  o  283 

Platform  256-257 

Pull  Shovel: 

Boom  302 

Dipper  503 

Dioper  Arm  303 

Drujn  Shaft  304,305 

Jib  Frar^e  502 

Rollers: 

Lower  Crawler  215 

Turntable  »  224 

Upper  Crawler  215 

Seat ,  Operr  tor  »  s  255 

Shafts : 

Boom  Hoist  230,231 

Drive  Tum^bler  21G 

Idler  Tumbler  216 

Lower  Tr9Ction  218,219 

Main  Drum  (Clamshell) . .228,229 

Shipper  288,289 

Swing  (Vertical)  222 

Swing  ^j:  Traction  (Jack- 
shaft)  ...»  232,235 

Swing  5.J  Traction  (Verti- 
cal)  220 

Traction  (Vertical)  223 

Two  Speed  221 

Shovel: 

Boom  290-293 

Dipper  Door  285 

Dipper  Latch  285 

Dipper  Teeth  ,  .  .  .  .286 

Dipper  Sticks  287 

Dipper  Trip  Clutch. .295-297 
Dir-^^er  Trip  Operating 

Mechanism  294 

Drum  Shaft  298, 29l^ 

Padlock  Block  ,292 

Side5?tr.nd  226 

Tarlino  510,311 

Tallswinr  256 

Tools  .  .        .  .  270 

TurntrCaililAa.l.fCQi:ii  „  .  .  .224,225 
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On  this  page  is  shown  a  sample  spare  parts  requisi- 
tion on  QMC  Forn>  No.  400  which  conforms  to  the  latest 
revisions.  The  marginal  notes  give  instructions  for  pre- 
paring a  requisition  for  spare  parts  for  Engineer  equip- 
ment 

The  revised  QMC  Form  400  has  new  column  head- 
ings. Until  new  forms  are  available  use  the  present 
form  and  type  or  write  in  corrections  in  column  head- 
ings as  shown  below. 

Under  revised  heading  "Nomenclature"  and  "Unit'* 
list  the  article  and  the  unit  (ea  for  each;  lb  for  pound; 
etc.).  Under  heading  "Maximum  or  Authorized  Level" 
list  the  authorized  organizational  allowances  or  depot 
stock  levels  given  in  ENG  7  and  ENG  8  of  the  ASF 


Engineer  Supply  Catalog  (supersedino  Part  III,  Corm  of 
Engineers  Supply  Catalog).  The  total  number  on  hand 
for  each  item  is  listed  under  "On  Hand".  In  column 
headed  "Due  In"  enter  the  total  quantity  previously 
requisitioned  but  not  delivered.  Column  headed 
"Required"  is  to  be  changed  to  read  "Quantity 
Desired"  and  column  headed  "Approved"  is  to  read 
"Remarks."  For  "Initial"  and  "Replenishment"  reauisi- 
tions,  the  sum  of  "Quantity  Desired".  "Due  In",  and  On 
Hand"  should  eaual  "Maximum  or  Authorized  Level." 

i Additional  oetails  on  this  subject  are  covered  in 
)  I  of  the  ASF  Engineer  Supply  Catalog  which 
incorporates  information  formerly  contained  in  Section 
AA-I,  Part  III,  Engineer  Supply  Catalog.) 


State  PERIOD  designation  by  use  of  one  of  the  following  terms: 


"INITIAL" — first  requisition  of  authorized  allowances. 
"REPLENISHMENT'-subsequent  requisitions  to  maintain  authorized  allowances. 
"SPECIAL"— requisitions  for  necessary  repairs  not  covered  by  allowances. 


Type  "SPARE  PARTS" 
in  upper  right  hand  cor- 
ner of  requisition. 


Address  reauisitions  to  Engi- 
neer Field  Maintenance 
Office.  P.  O.  Box  1679.  Colum- 
bus, Ohio  (except  for  spare 
parts  for  searchlights  and  bar- 
rage balloons  which  are  «d-  jf  pToT 
dressed  to  Schenectady.  N.y. 
or  Ogden,  Utah  ASF  depots),  ^   


Give  complete  shipping' 
instructions.  Special  instruc- 
tions for  packing,  marking, 
routing,  etc.,  should  be  given 
at  bottom  of  requisition. 

State  proper  nomenclature 
of  machine,  also  make,  model, " 
machine  serial  number  and 
U.  S.  A.  registration  number. 

Prepare  a  separate  requisition  • 
for  each  different  machine. 

State  basis  or  authority  and  ' 
date  delivery  is  required,  im- 
mediately below  description 
of  machine. 

Double  space  between  items. 

Group  parts  required  under  * 
group  headings  as  shown  in 
manufacturers'  parts  catalogs 
(Technical  Manuals). 

State  OCE  stock  numbers, 
manufacturers*  parts  numbers 
and  nomenclature  accurately 
and  completely.  Do  not  use 
dbSreviations. 


SPARE  PARTS 


REQUISmON 

Tmi  Engineer  Field  Haintenancg  Office  


Box  L679,  Columbus-  Ohio 
E-742-5-41  ^  naj  2»  1944 


Roplenl«hB«nt 

^      Engineer  Property  Officer,  Pine  Cy^Pf  few  York. 
HARKED  PORi  Engineer  Supply  Of fleer,  602nd  Eng.  Bfttf lion.  Pine  Cmbp,  B.Y. 


Iwt  eras  "uxr  w- Mvto  •Mn^ : 

Robert  E.  Roe, 
Me  lor,  C.  E., 

Engineer  Property  Officer. 


XATVn  AND  UMH 


I  Aum.  [ 

l«r  MM. 


Far  the  Conooandlng  Officer i 

John  B.  Doe, 
Col.,  C.  E. , 
Executive  Officer. 


^ PARTS  PC^  CRANE,  CRAWI£R,  KOSHRINO  |nOD»L|  304 
$ERIAL  NO.  U.S.J.  REoInO. 

(fFUislai     Repair  of  Dlaablea  Bqul|>inent 
Delivery  1«  requested  by  nay  17^  1944 


|Shoe,  Crawler 
jpin.  Shoe 

mc  SPEED  SHAFT 
pacer.  Bearing 
Bearing 
IWaaher,  Thrust 


3UDA  ENGINE  GROUP  I 


;Key,  Camahaft  Gear 
iCaiRshaf  t 


^Nonexpendable  items  such  as  tools  must  be  accounted  for,  when  requisitioned, 
by  a  statement  that  they  have  been  placed  on  REPORT  OF  SURVEY  or  STATE- 
MENT OF  CHARGES. 


Emergency  requisitions  sent  by  telephone,  teletype,  cablegram,  telegraph  or  radio  must  be  con- 
firmed immediately  with  requisition  marked:  "Confirminq  (state  identifying  data)." 
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PRBPARA  TION  OF  RFQUIStTIONS 

A  Sample  requisition  in  the  correct  form  for  submission  by 
the  Engineer  Property  Officer  is  shovm  on  the  opposite  page. 

THIS  SHALL  BE  FOLLOWED  IN  MAKING  OUT  REQUISITIONS. 


In  order  to  eliminate  duplication  of  work  ,  Property  Officers 
may  authorize  organizations  to  prepare  requisitions  in  final  form, 
leaving  requisition  number  space  blank  for  completion  by  Property 
Officer. 


THE  FOLLOWING  RULES  WILL  BE  OBSERVED  CAREFULLY  IN  PREPARING 
REQUISITIONS  FOR  SPARE  PARTS: 


a.  Prepare  a  separate    requisition  for  each  different  machine. 

b.  Tjrpe  "SPARE  PARTS"  in  upper  right  hand  corner  of  requisition 
form. 

c.  State  PERIOD  designation  by  use  of  one  of  the  following  terms: 

(1)  "INITIAL"  -  first  requis ition  of  author ized  allowances. 

(2)  "REPLENISHMENT"   -  subsequent  requisitions     to  maintain 
authorized  allowances. 

(3)  "SPECIAL"     -    requisitions  for    necessary    repairs  not 
covered  by  allowances. 

d.  Give  complete  shipping  instuctions. 

e.  State  proper  nomenclature  of  machine ,  and  make ,  model,  serial 
number  and  registration  number. 

f.  StQte  basis  or  authority,  and  date  delivery  is  required,  im- 
mediately below  description  of  machine. 

g.  Group  parts  required  under  group  headings  as  shovm  in  man- 
ufacturers' parts  catalogs. 

h.  State  manufacturers'  parts  numbers  and  nomenclature  descrip- 
tions accurately  and  completely.   Do    not  use  abbreviations. 

i.  Double  space  between  items. 

J.  Emergency  requisitions  sent  by  te le phone ,  telegraph,  or  radio 
must  always  be  confirmed  immediately  with  requisition  marked: 
"Confirming  (state  identifying  data)". 

k.     Nonexpendable  items  must  be  accoiinted  for. 


ri-  -  ■  r^r^nnlf^  Original  from 
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DRUM  SHAFTS- 
CLAMSHELL  &  LIFT  CRANE   X  PAGE  228  &  229 
DRAGLINE  &  PULL  SHOVEL 
SHOVEL  298  &  299 


POWER— BUDA  ENGINE— 
6  CYL  GAS— MODa  K-428 


UPPER  MACHINERY  ASSEMBLY 

Original  from 
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304      PARTS  SECTION 
SYnBOL  IDENTIFICATION 

A  -  Alemlte  (Grease  Fittings) 
BA  -  Batavia  (Levers) 
BR  -  Bryant  (Socket) 

CH  -  Crouse-Hlnds  (Electrical  Fittings) 
CR  -  Crosby  (Cable  Clamp) 
DC  -  Diainond  (Chain) 

F  -  Fafnlr  (Bearing) 

G  -  Gits  (Oil  Seal) 
GO  -  Goodrich  (Light  Reflector) 

H  -  Hyatt  (Bearing) 
HD  •  Har ley-Davids on  (Seat) 
JE  •  Jeffery  (Chain) 

K  -  Xondu  (Electrical  Fittings) 
MA  -  Master  Look  Co,  (Padlock) 
ND  -  New  Departure  (Bearing) 

P  -  Perfect  (Oil  Seal) 
PM  -  Pett lb one -Mul liken  (Dipper  Parts) 
PN  -  Pyle-National  (Electrical  Fittings) 
PR  -  Pritzlaff  Hdwe.   (Swivel  Pulley) 


PY  -  Pyrene  (Fire  Extinguisher) 

R  -  Ross  Gear  k  Tool  (Friction  Disc) 

RC  -  Rollway  (Bearing) 

RU  -  Rud-0-Matlc  (Tagllne  Unit) 

3  -  Shakeproof  (Washers) 

T  -  Tlmken  (Bearing) 

WE  -  Weatherhead  (Hose  &  Fittings) 
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Part " 

Name  ana  D© script  Ion 

Approx. 

Pr  ice 

Page 

No 

oi  Fart 

n  4- 

Weight 

Each 

NO  • 

XA 

1 

jjinK^  repair  jii  j.ouoa 

1 

3# 

<**  T    A  r\ 
V 1  •  4U 

0  1  A 

d  14 

XA 

2 

pm,  iinK  jh  loUoA 

1 

2  pes . 

1# 

•  OU 

214 

XA 

3 

Koxier,  iinic  Jh  loUoA 

1 

3  pcs.l# 

.  00 

2  14 

XA 

4 

Chain,  traction  drive 

52  Iks.  ea.   JE  1803A 

2 

16 1# 

72 . 80 

214 

XA 

5 

nul ,  nexagon-1-1/4  N.u» 

Q 

3/4# 

T  T. 
•  10 

0  T  >l 

XA 

6 

wasiier,  iocK-l-l/4 

y 

6  pea. 

1# 

•  00 

XA 

7 

Snlm,  tie  oar 

0 

6  pes . 

1# 

.  12 

214 

XA 

8 

Bar ^  crawler  tie 

Q 

8-3/4# 

1  •  oU 

214 

XA 

9 

dojlu,  macnine x 

8"  N-  C. 

Q 

3-l/2# 

•  60 

214 

XA 

10 

Lock ,  sh-oe  pin 

16  pes . 

1# 

•  U4 

0'\  A 

214 

XA 

11 

Pin,  shoe 

oU 

5-l/4# 

•  60 

214 

XA 

12 

Nut,  hexagon-3/4"  N.  C. 

5  pes. 

1# 

.  OO 

XA 

13 

wasner,  1ock-o/4 

d  A  A 

*d44 

23  pes. 

If 

.01 

XA 

14 

Boxt,  macnlne-o/4  x 

00 

2  pes . 

1# 

.  12 

214 

XA 

15 

Shoe,  crawler 

6B# 

12  . 00 

214 

XA 

16 

Olaat,  shoe 

basting,  Driaie  ^rront 

18 

1.85 

214 

XA 

17 

and  rear ) 

4 

289# 

77 . 50 

214 

XA 

18 

Bracket,  upper  idler 

roller 

4 

12# 

r  .  DU 

0  T  /I 

214 

XA 

19 

Frame t  crawler-w/axles 

1 

3150# 

545 • 00 

214 

XA 

20 

Cotter,  l/e  X  1" 

Oft 

«■•»• 

.  10* 

XA 

21 

r  xii  f    uwu  noxe 

Q 

4  pes . 

T  0 

.  lo 

214 

XA 

22 

Juoio,  aujusLing 

Q 

11# 

0  •  oU 

214 

XA 

23 

i^ut,  aajusuing 

3-3/4# 

4  •  oU 

0  T  >1 

214 

XA 

24 

Washer,  Tlat 

4  pes . 

1# 

•  Uo 

XA 

25 

Roller,  upper  idler 
Bushing,  bronze 

Q 

19-l/2# 

7  .20 

215 

XA 

26 

Q 

3/4# 

.  70 

215 

XA 

27 

Fitting,  "Alemite" 

ATT  O.A 

A  K 

4o 

23  pes. 

1# 

T  0 

•  12 

XA 

28 

onai b ,  roller 

4 

8# 

2 . 70 

0  T  C 

215 

XA 

29 

wasner,  iock-i/^ 

riuu,  nexagon-1/^  JM»o« 

l<i  0 

80  pes. 

1# 

C  A  Jt 

XA 

30 

114 

14  pes. 

1# 

n  T 
.  Ul 

XA 

31 

'Rnl't-       -mo  n  V»  1  no  —  T  /C?"  ▼ 

ijuj.b,   mtit/Lixne   ±/o  x 
^1/4  N»U# 

Q 
0 

4  pes . 

1# 

•  Uo 

0  T  C 

2  lo 

XA 

32 

Dusnmg,  oronze 

OA 

0  •  bU 

0  T  c: 
2I0 

XA 

33 

wasner,  i lat 

OA 
o4 

3  pes . 

1# 

T  C 

•  lb 

0  T  C 

215 

XA 

34 

Shaft,  lower  roller 

l<d 

5 . 75 

0  T  C 

215 

XA 

35 

Shim,  steel 

A  Q 

4o 

3  pes  . 

1# 

.  15 

215 

XA 

36 

rittmg,  Aiemite 

ATT 

Alloo 

TOT 
l<d  1 

<sU   pes  • 

If 

T  A 

•  14 

XA 

37 

■D  «  T           ft  Trfl 

Bolt ,  U 

^4 

1# 

.70 

215 

XA 

38 

washer,  thrust 

0  A 

24 

3# 

0  rN 

.  90 

215 

XA 

39 

Roller,  lower  crawler- 
w/ Dusning 

T  Q 
lo 

61# 

oO  •  OU 

0  T  C 
2IO 

V  A 

AA 

A 

2  pes . 

on 

.  C7U 

C  ID 

XA 

41 

Collar,  set 

4 

5# 

3.90 

216 

XA 

42 

Shaft,  drive  tumbler 

2 

61# 

29.00 

216 

XA 

43 

Pin,  collar 

4 

3/4# 

.18 

216 

XA 

44 

Bearing,  drive  tumbler 

4 

30# 

16.00 

216 

XA 

45 

Key,  round  end 

4 

1# 

.55 

216 

XA 

46 

Tumbler,  drive 

2 

195# 

53.00 

216 

*  Price  Per  100  Pes. 

*•«■  Over  200  Pes.   Per  Lb. 
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Part 

Name  and  Description 

Approx . 

Price 

Page 

No. 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

47 

Bearing,  Idler  tumbler 

2 

30# 

116.00 

216 

XA 

48 

Bearing,  Idler  tumbler 

2 

30# 

16.00 

216 

XA 

49 

Shaft,  front  Idler 

tumbler 

2 

40-l/2# 

9.00 

216 

XA 

50 

Tumbler,  Idler 

2 

192# 

52.00 

216 

XA 

51 

Sprocket,  tumbler  shat 

2 

80# 

36.00 

216 

XA 

52 

Carbody,  complete -w/ 

bearing  caps 

1 

2065# 

1002.00 

217 

XA 

53 

Bushing,  split 

2 

14-l/4# 

14.50 

217 

XA 

54 

Shim,  bearing 

4 

4  pcs.l# 

.24 

217 

XA 

55 

Shim,  bearing 

8 

8  pC8.1# 

.18 

217 

XA 

56 

Cap,  bearing 

2 

33# 

20.00 

217 

XA 

57 

Nut,  hexagon -1"  N.C. 

49 

2  pcs.l# 

.07 

XA 

58 

Washer,  lock-l" 

37 

15  pcs,l# 

.02 

XA 

59 

Bolt,  machlne-l"  x  5" 

N.  C. 

6 

l-l/4# 

.26 

XA 

60 

Bushing, Inner  bearing 

1 

5-3/4# 

6.60 

217 

XA 

61 

Shim,  Inner  bearing 

2 

4  DC3.1# 

.24 

217 

XA 

62 

Shim,  Inner  bearing 

4 

8  pca.l# 

.18 

217 

XA 

63 

Bolt,  machlne-1"  x  4^ 

N.  C. 

4 

1# 

.25 

XA 

64 

Cap,  bearlng-lnner 
Dov/el,  3/8"  X  1" 
Bushing,  center  bearing 

1 

19# 

15.00 

217 

XA 

65 

3 

29  pcs.l# 

.01 

217 

XA 

66 

2 

4-l/4# 

4.20 

217 

XA 

67 

Kut,  Hexagon-7/8"  N.F. 

48 

4  pcs.l# 

.07 

XA 

68 

Washer,  lock-7/8" 

65 

20  pcs.l# 

.02 

XA 

69 

Screw, cap-hex .  hd. 
7/8"  X  3i"  N.  P. 

20 

3/4# 

.20 

217 

XA 

70 

Screw,  cap-Hex o  Hd. 
3/4"  X  1-3/4"  N.C. 

10 

3  pC3.1# 

.10 

217 

XA 

71 

Bolt,  machine -3/4"  x 

3"  N.C. 

21 

2  pcs.l# 

.11 

XA 

72 

Cover,  bevel  gear  case 

1 

125# 

51.00 

217 

XA 

73 

Plug,  male  plpe-Sq.  Hd. 

3/4" 

4 

7  pC3.1# 

.05 

XA 

74 

Dowel,  Brass -3/8"  x 
1-1/4" 

4 

24  pcs.l# 

.05 

218 

XA 

75 

Sprocket,  Drive -with 
bushings 

2 

197# 

102.00 

218 

XA 

76 

Clutch  jaw 

2 

64# 

46.00 

218 

XA 

77 

Gear,  beve 

1 

13  8# 

51.50 

218 

XA 

78 

Bushing,  bronze 

2 

3-l/2# 

3.60 

218 

XA 

79 

Bushing,  bronze 

2 

5-l/4# 

6.60 

218 

XA 

80 

Nipple,  close -W.I.  l/4" 

9 

35  pcs.l# 

.045 

XA 

81 

Coupling,  Pipe -W.I. 

1/4" 

27 

16  pcs.l# 

.10 

XA 

82 

Washer,  thrust 

1 

2-l/2# 

2.70 

218 

XA 

83 

Shaft,  lower  traction 

1 

203# 

168.00 

218 

XA 

84 

Shaft,  swing  and  trac- 

tion bevel  gear 

1 

10  .  UU 

XA 

85 

Cotter,  3/8"  X  4" 

2 

9  PC3.1# 

.02 

XA 

86 

Nut  T-K-10339 

1 

2# 

3.30 

220 

XA 

87 

Washer,  flat 
Bearing,  roller 

3 

5  pcs.l# 

.10 

220 

XA 

88 

H-A1216TS 

3  i# 

11.60 

220 

*  Price  Per  100  Pes. 

**  Over  200  Pes.  Per  Lb..  ^.  .  ,^ 
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Part 

Name  and  Description 

Approx. 

Price 

Page 

M  O 

• 

of  Part 

Qty. 

Weight 

Each 

No. 

YA 
Ail 

0*7 

Gear,  bevel 

1 

45# 

093.50 

220 

Y  A 

QO 

Retainer,  bearing 

1 

12|# 

8.40 

220 

Y  A 

Q  1 

Retainer,  seal 

1 

25# 

16.50 

220 

Y  A 
AA 

Q9 
Ui^ 

Ring,  snap 

1 

3  ocs.l# 

1.45 

220 

YA 
Ail 

Spacer,  cast  iron 

1 

7f# 

7.25 

220 

Y  A 
Ail 

Seal,  oil 

G-0S5250 

1 

li# 

6.70 

220 

Y  A 

Aii 

Spacer,  bearing 

1 

4.50 

220 

Y  A 
Aii 

Screw,  cap 

2 

4  pes . 1# 

.14 

220 

XA 

97 

Plate ,  lock-split 

1 

5.70 

220 

YA 

Ail 

%j  ZD 

Spacer,  flanged 

1 

sy 

5.00 

220 

Y  A 

aA 

Q  Q 

Pinion,  low  speed 

1 

25|# 

45.00 

220 

V  A 

XA 

100 

Retainer,  bearing 

1 

24.00 

220 

XA 

101 

Bearing,  roller  T- 

462-453X 

2 

2i# 

6.50 

220 

XA 

102 

Screw,  Cap.  Hex,  Hd. 
5/8"  X  2"  N.C. 

15 

3  pca.l# 

.07 

XA 

103 

Shim  -.010  X  12i"  O.D. 

4 

4  pca.l# 

.55 

220 

XA 

103A 

Shim,    .005  X  12i"  O.D, 
Shim.  #22  X  12i'*  O.D. 

3 

5  PC  s  ,  1# 

.50 

XA 

103B 

2 

3/4# 

.75 

XA 

104 

Washer,  look  -  5/8" 

277 

44  pes . 1# 

.01 

XA 

105 

Nut,  hex .hd. -5/8"  N.C. 

216 

9  pc3.1# 

.022 

XA 

106 

Screw .  c ap -hex . hd . 
5/8^'  X  1  1/2"  N.G. 

22 

5  pcs.l# 

.07 

XA 

107 

Washer,  retainer 

1 

2  pcs.l# 

2.15 

220 

XA 

108 

Plate,  lock 

1 

8  pcs,l# 

.40 

220 

XA 

109 

Screw,  cap -hex .hd. 

i"  X  li"  N.C. 

5 

9  poe.l# 

.03 

XA 

110 

Screw,  cap-'-hex .hd. 
3/8^  X  1  1/4"  N»C, 

3 

16  pos.ljj' 

.02 

220 

aA 

T  T  1 
111 

Washer,  lock-3/8" 

3 

200  pc8.1# 

.50* 

220 

Y  A 

aA 

lie 

Shim,  steel-. 005  thick 

3 

16  pos.l# 

.40 

220 

V  A 

XA 

113 

Shim,  steel-. 010  thick 

3 

8  pcs.l# 

.45 

220 

V  A 

aA 

114 

Cap,  bearing  retainer 

1 

6# 

3.30 

220 

V  A 

XA 

lie 

115 

Bolt,  machine-^"  x 
5^"  N.  C. 

1 

3  pcs.l# 

.07 

221 

XA 

116 

Ring,  seal 

1 

3/4# 

2.10 

221 

XA 

117 

Bearing,  roller  H-CD211 

1 

9.35 

221 

XA 

118 

Gears,  double 

1 

154# 

115.00 

221 

V  A 

aA 

iiy 

Spacer,  bearing 

1 

6  l/4# 

4.50 

221 

V  A 

XA 

120 

Bearing,  roller  H- CW211 

1 

2  3/4# 

4.80 

221 

XA 

121 

Washer,  Plat 

1 

1  l/4# 

4.80 

221 

XA 

122 

Shaft,  two  speed 

1 

28# 

24.00 

221 

V  A 

XA 

123 

Shim,  washer-l/8" thick 

1 

4  pcs.l# 

.06 

222 

XA 

124 

Shim,  washer -3 /I6" thick 

1 

3  pc  s  .  1# 

.07 

222 

XA 

125 

Drum,  brake 

1 

59# 

30.00 

222 

XA 

126 

Screw,  special  cap 

2 

5  PC3.1# 

.35 

222 

YA 
Ait 

Collar,  thrust 

Gear,  Swing  shaft -w/ 

1 

3# 

2.80 

222 

XA 

123 

bushing 

1 

132# 

110.00 

222 

XA 

129 

Bushing,  flanged 

1 

4-l/4# 
22-l/2# 

19.00 

222 

XA 

130 

Pinion,  swing 

1 

52.00 

222 

XA 

131 

Plate,  lock 

1 

8  pcs.l# 

.24 

222 

XA 

132 

Screw,  cap 

2 

5  pcs.l# 

.40 

222 

XA 

133 

Screw,  special  cap 

1 

3  pC3.1# 

.70 

222 

* 

Price 

Per  100  Pes. 

it-it  Over  200  Pes.  Per  Lb.  . 
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Part 

Name  and  Description 

Approx. 

Price 

No, 

of  Part 

Qty. 

Weight 

Each 

XA 

104 

Plate,  retaining 
Clutch,  swing  Jaw 

1 

l-l/4# 

$  1.20 

aA 

T  T  R 
lOO 

1 

31# 

27.00 

Y  A 

AA 

Dowel,  bronze -1/2"  x 
2-3/8" 

1 

7  pcs.l# 

.05 

YA 

lO  1 

Shaft,  swing 

1 

82# 

75.00 

Y  A 
AA 

LOo 

Pl-ate  .  retaining 

1 

1# 

.80 

Y  A 
AA 

XO  i7 

Gear,  traction 

1 

63# 

65.00 

YA 

Washer,  thrust 

1 

3-l/4# 

4.50 

YA 

Shaft,  vertical  traction 

1 

85# 

102.00 

Y  A 
AA 

Washer,  thrust 

1 

3# 

3.84 

Y  A 
AA 

Pinion,  bevel 

1 

30# 

40.00 

YA 

AA 

1  44 

Screw,  cap 

2 

5  pcs.l# 

.25 

YA 
AA 

x*tO 

Nut ,  lock 

1 

2-l/2# 

6,60 

Y  A 
AA 

1  Aft 

Wire,  soft  lock- 
1/16"  X  20' -0" 

1 

5  pcs.l# 

.02 

YA 
AA 

Xtt  / 

Bracket,  roller 

2 

62# 

32.50 

Y  A 
AA 

Roller,  turntable  with 
bushing 

4 

36# 

33.50 

YA 
AA 

1  AQ 

Bushing,  bronze 

4 

7-3/4# 

9.60 

Y  A 

AA 

Washer,  f Iat-l/l6"x6" 

CD. 

1 

3  pcs.l# 

.18 

YA 
AA 

±OJ. 

Washer,  flat-l/8"  x 

3/4# 

6"  CD. 

1 

.20 

Y  A 
AA 

Washer,  flat -21  Oa.  x 

6"  CD, 

1 

5  pca.l# 

.24 

YA 
AA 

Shaft,  Turntable  roller 

4 

22# 

12.00 

AA 

1  c;a 

Bolt,  machine -3/4"  x 

G-i/2"  r:.c. 

4 

1# 

.14 

Y  A 

AA 

IRK 

Washer,  beVel 

32 

4  DCS,1# 

.22 

XA 

Tec 

156 

Bolt,  special 

20 

1# 

,50 

V  A 

AA 

lo  / 

Bracket,  roller 

2 

62# 

32.  50 

Y  A 
AA 

1  RP 

Turntable,  welded 

1 

3128# 

1170.00 

XA 

lor 

Gasket,  hand  hole  cover 

1 

4  peg .1# 

.65 

YA 

AA 

Cover,  hand  hole 
Bushing,  bronze -"Lower" 

2 

4-l/4# 

.55 

Y  A 
AA 

TAT 
xO  X 

2 

4-l/2# 

17.00 

YA 

Xw  c 

Bushing,  bronze -"Lower" 

1 

9# 

7.30 

Y  A 
Ail 

XvJ  O 

Dowel,  "Bronze" - 
3/b"  X  1-3/4" 

1 

14  pcs.l# 

.05 

164 

Dowel ,  tapered 

1 

2  pcg.l# 

.40 

YA 
AA 

xQO 

Plug,  plpe-Ctak.  Head 

l/2# 

Cast  Iron  2-1/2" 

1 

.55 

YA 

Aa 

166 

Dowel,  bronze -3/8"  x 
1-1/2" 

5 

19  pcs.l# 

.05 

XA 

167 

Bolt,  Machine -5/8"  x 
2-1/2"  N.C. 

23 

3  pcs.l# 

.07 

XA 

168 

Case,  Lower  <?ear 

1 

74# 

74.50 

YA 

169 

Bolt,  nachine-5/8"  x 
1-1/4"  N.  C. 

5 

5  pcs.l# 

.07 

XA 

170 

Cover,  plate 

1 

l-l/2# 

.45 

XA 

170A 

Cover,  Inspection 

1 

c.  •  xU 

XA 

171 

Stud,  CGver-l/S"  x 
1-3/4"  N.  C. 

4 

10  pcs.l# 

.10 

XA 

172 

Washer,  plain-l/2" 
Nut,  wing-l/2"  N.C. 

6 

26  pcs.l# 

.50* 

XA 

173 

17 

10   p0  8.1# 

.06 

XA 

174 

Cover, Turntable  gear  case  1 

225# 

85.00 

«  Price  Per  100  Pes . 
**  Over  200  Pes.   Per  Lb 
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Part 

Name  and  Description 

Approx. 

Price 

Page 

No. 

of  Part 

Qty . 

We Ight 

Each 

No. 

Bolt,  inachine-5/8"  x 
3-3/4"  N.  C. 

3 

2  pes. 1# 

V  .09 

aA 

1  fO 

Pin,  boom  pivot 

2 

8-l/2# 

2.30 

225 

XA 

177 

Bolt,  machine-l/2"  x 

2"  N.  C. 

13 

6  pcs.l# 

.04 

XA 

178 

Ell,  street-l/4"-45^ 

12 

12  pcs.l# 

.18 

XA 

179 

Bolt,  mach.-5/8"x2" 

N.  C. 

46 

3  pcs.l# 

.07 

XA 

180 

Plug,  pipe-Male,  sq. 

3  pcs.l# 

hd.  1-1/4" 

2 

.09 

225 

XA 

TOT 

181 

Cover,  w/3"  hinp:e -Butts 
Nut,  wing-3/8"  N.C 

1 

11# 

3.50 

225 

XA 

182 

1 

16  pcs.l# 

.03 

225 

XA 

183 

Washer,  lock -3/8" 

72 

200  pcs.l# 

.50* 

XA 

184 

Cover,  inspection 

1 

2# 

1.00 

225 

XA 

185 

Nut,  Hexagon-3/8"  N.C. 
Washer,  flat -3/8" 

73 

32  pcs.l# 

.80* 

XA 

186 

U.  S.  Std. 

9 

66  pcs.l# 

.20* 

XA 

187 

Stud,  3/8"  X  1-1/2" 

N.  C. 

2 

22  pcs.l# 

.07 

225 

XA 

188 

Housing,  Jack  Shaft 

bevel  Rear  (with  cover)  1 

205# 

118.00 

225 

XA 

189 

Screw,  Set -Dog  Point 

Sq.Hd.  1/2"  X  2-1/2" 

4  pc  s  .  1# 

N.  C. 

1 

.07 

225 

XA 

190 

Nut,  Hex.  Half- 
1/2"  No  C. 

32 

30  pcs.l# 

.016 

XA 

TOT 

191 

Bolt,  machine-5/8"x 

XD 

4  pea . 1# 

.07 

XA 

192 

Bushing,  bronze  -  upper 

1 

6.00 

225 

XA 

193 

Cover,  hand  hole 

1 

l-3/4# 

.30 

225 

V  A 

XA 

194 

Screw,  cap-hex.  hd. 
5/8"  X  1"  N.  C. 

4 

5  pc  s  .  1# 

.06 

226 

Y  A 

1 

Cover,  dipper  trip 

1 

3-l/2# 

.65 

226 

"V  A 

XA 

Screw,  cap-hex .hd. 
1/2"  X  1"  N.  C. 

15 

o  li 

8  pcs.l# 

.03 

V  A 

ly  / 

Cover,  inspection  hole 

2 

T        T     /C\  11 

l-l/2# 

.30 

226 

XA 

Gasket , inspection  cover 

1 

2  pcs.l# 

.30 

226 

XA 

lyy 

Cover,  gear  case 

1 

347# 

95.00 

226 

V  A 

AA 

^UU 

Gasket , 

1 

1# 

1.15 

226 

XA 

200A 

Gasket 

1 

4  pes . 1# 

.30 

226 

XA 

200B 

Gasket 

1 

16  pcs.l# 

.18 

226 

XA 

201 

Dowel,  3/8"  X  1-1/2" 

22  pcs.l# 

C  •  R  •  3  • 

2 

.01 

226 

V  A 

XA 

202 

Plug,  pipe -Male  VJ.I. 

2  pcs.l# 

sq.  Hd.  1-1/2" 

1 

.12 

226 

XA 

203 

Bolt,  Machine -3/4"  x 
3-1/4"  N.C. 

11 

2  pcs.l" 

.  11 

226 

XA 

204 

Bolt,  machine -3/4"  x 
3-1/2"  11.  C. 

18 

2  pcs.l# 

.15 

XA 

205 

Stand,  side  (with  pin) 

1 

275# 

160 .00 

226 

XA 

206 

Cotter,  3/16"  x  2-1/2" 

1 

54  pcs.l# 

.40* 

226 

XA 

207 

Washer,  flat  2447-13 

1 

5  Dcg.l# 

.06 

226 

XA 

208 

Pin,  boom  hoist  brake 

1 

1  60 

226 

XA 

209 

Screw,  cap -hex. hd. 
5/8"  X  1-3/4"  N.C. 

4 

4  pcs.l# 

.07 

*  Price 

Per  100  Pes. 

Over 

200  Pes.  Per  Lb.  . 
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Part 

TJflTTi  A    fin  H    TV»  ^   T>  1    1 1  ot^ 

Pr*  i  P  A 

Po  rrA 

rag© 

No. 

nf*  Par*-*" 

Ot  tr 

we  xgnb 

r«a.cn 

no. 

XA 

210 

Bolt,  machine -3/4"  x 

Q 

c,   pC  S  •  XJf 

it  11 
If     .  XX 

XA 

211 

Case,  gear 

Not  sold  separately- 

X 

'^pA  no 

PP6 

Includes  Part  No. 

AA    ±i7  f 

XA 

212 

Ct     pes  .  l-Tt 

ppfi 

XA 

213 

ocrew,  cap""n,ex.  neau. 
3  /R"  t   1  -3  /4 "  N  C  . 

1 

14  pc3.1# 

.03 

226 

XA 

214 

Nut,  hexagon  half- 
3  /r"  n  C 

60  DC  s . \U 

3 

.01 

XA 

215 

o 

\J    y\t  S  •  X7f 

1 R 
•  xo 

PP7 
CtCt  ( 

XA 

216 

flottftr     5/16'*   T  2-1 /S** 

WWUOOX,      %J  f  JL\J                 Ct      ^  f 

IR  no<*  1^ 

X  O    p  w  o  .  Xyy 

m 

.  vJ  X 

PP7 

XA 

217 

1 

4  .80 

227 

XA 

218 

wasner ,  i  ±a u 

X<s 

c   pes • X^ 

XA 

219 

one  a ve  ,  u  ao  xe  w  i  un 

o 

A-1  /P^ 

0 . 0  U 

XA 

220 

Shaft,  "A"  frame 

1 

X 

XO  .  OVJ 

tZtC  i 

XA 

221 

Ninnlft  cloqA-l/fl" 

1 

X 

04  S 

PP7 

XA 

222 

Coupling,  plpe-l/8" 

A 

PD   nnQ  1^ 

<C W    J^U o  •  X/f 

1  n 

.  Xw 

XA 

223 

P 1  qViaqx/a 

X 

3/4# 

QO 

.  *7vy 

9P7 

XA 

224 

Bushing,  bronze 

\J        ULr  O  .  XTT 

SR 

XA 

225 

A 

.  \J\J 

PP7 

XA 

226 

Rod,  reach 

X 

1  on 

X  .  \J\J 

PP7 

XA 

227 

T 
X 

1  on 

X  .  \J\J 

PP7 

XA 

228 

no±o,  macmne—j./  x 

y  pes . X^ 

OA 

XA 

229 

DOXb  ,  macnine x 

1  ft 
xo 

ft     T^OQ  li^ 

04 

XA 

230 

L/Oubor,    U  /  O      A  <5 

r^xn ,  nxnge 

A 

15  pcs.l# 

1  -1  /4i? 

Ol  A 
.  vj  x^ 

PP7 
CCt  I 

XA 

231 

p 

.  r  0 

PP7 

XA 

232 

P 

P^ 

1     1  R 
X  .  x«^ 

PP7 

XA 

233 

P 
Ct 

P6  00 

PP7 
cc  1 

XA 

234 

T^i-^MA  1        'Hrvoaa— /ft''    ▼  /a" 

XX 

0*fc    pes  .  Xff 

OR 

XA 

235 

oiieavo,  susponsxon 

f 

P 1  RO 

XA 

236 

1 

X 

1  /4^ 

1  O-'^  /A-// 

1  7R 

PP7 

cc  f 

XA 

237 

xJ.n,  yoKe 

p 
Ct 

P  QO 

PP'? 

XA 

238 

not1-AT»        ^/ifi"     T     1  -1  /d" 

x\Jo   pus  •  ±.ff 

1 

XA 

239 

n      1  r»f»V 

X  Xii  ,  XV^OJV 

P 
Ct 

\j   pes  .  Ijf 

RR 

XA 

240 

X  v^jvc?  ,      ii     r  X  aiiB 

T 
X 

'zc  no 

PO  "7 

XA 

241 

1 
X 

Ifi-.*^  /4^ 

4  fiO 

PP7 

XA 

242 

Qt\d/^at»      t^I  t»a 

1 

X 

P  40 

C/  •  "xW 

PP7 

CtCt  i 

XA 

243 

r  X  cuTlO  ,     S  upUUx  b 

1 

X 

R  40 

PP7 

XA 

244 

rO'|-1-AT»        l/i"     T  P-l/4" 

7 

kJ\j        y  .  x/f 

XA 

245 

Pin.  hincre 

2 

l-l/4# 

X     X/  -177- 

.60 

227 

XA 

246 

Memb  e  r ,  c  ompr  e  s  s  1  on 

2 

10  5# 

30.00 

227 

XA 

247 

Bushing,  bronze 

11 

2-l/4# 

2.4  0 

XA 

248 

Spacer,  pipe 

1 

3-l/2# 

1.95 

227 

XA 

249 

Wedge ,  drum 

2 

1# 

.60 

228 

XA 

250 

Bearing,  ball  F-120WD-2N 

4 

19.25 

XA 

251 

Bearing,  ball  P-122WD-2tl 

2 

7# 

26.50 

228 

XA 

252 

Screw ,  cap -Hex . Hd . 
5/8^x2-1/2"  N.  F. 

16 

3  pc8.1# 

•  08 

228 

XA 

253 

Screw,  Cap -Hex. Hd. 
5/8"  X  3-1/2"  N.  C. 

12 

3  PC3.1# 

,10 

»  Price  Per  100  Pes. 

«*  Over  200  Pes.  Pe^"  ^b.     1  Original  from 
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Part 

Name  and  Description 

Approx . 

Price 

Page 

No. 

of  Part 

Qty. 

Wel^t 

Each 

No. 

V  A 

Retainer,  bearing 

1 

13-3/4# 

♦19.50 

228 

Y  A 
Ail 

oOO 

Closure,  shaft 
Spacer,  pipe 
Block,  pillow 

1 

22# 

9.25 

228 

Y  A 

aA 

o  da 
cOD 

1 

4-l/4# 

1.70 

228 

YA 

OC,rr 

2 

23.50 

Y  A 
AA 

Plate,  retainer 

S 

^  // 
1# 

.35 

Y  A 
AA 

Screw,  Cap-Hex.  Hd. 
5/8"  X  1-1/4"  N.  C. 

10 

5  pC8.1# 

.06 

YA 
AA 

c>An 

Plate,  lock 

4 

16  pcs.l# 

.18 

Y  A 
AA 

Ofi.'\ 
^OX 

Drum,  hoist 

Nut,  Hexagon-5/8"  N.P, 
Housing,  clutch-21" 

1 

247# 

66.00 

228 

YA 
Ail 

20 

9  pcs.l# 

.03 

Y  A 

AA 

2 

295# 

138,00 

228 

XA 

264 

Spacer,  oast  iron 

1 

8-l/2# 

9.50 

228 

XA 

265 

Spider,  clutch 

4 

60# 

51.50 

V  A 

AA 

Bearing,  ball  P-215W 

1 

3# 

8.20 

228 

XA 

o /?  rj 

COY 

Drum,  closing 
Spider,  Clutch 

1 

300# 

78.00 

228 

XA 

268 

4 

60# 

51.50 

XA 

269 

Spacer,  cast  iron 
Key,  straight 

1 

7-3/4# 
1# 

9.30 

228 

XA 

270 

3 

.50 

XA 

271 

Gear,  drum  drive 

1 

175# 

126.00 

228 

V  A 

AA 

Retainer,  bearing 

1 

14.50 

228 

V  A 

AA 

O  rr  T 

Bearing,  ball  F-gl8WD 

1 

5-3/4# 

14.50 

228 

XA 

274 

Key,  straight 

2 

2  PC8.1# 

.65 

V  A 

AA 

Shaft,  drum 

1 

156.00 

228 

V  A 

XA 

c7o 

Plate,  retainer 
Dowel,  brass -3/8"x7/8" 

1 

.90 

220 

Y  A 
AA 

d  f  f 

1 

31  pcs.l# 

.05 

230 

V  A 

XA 

0  rr  Q 

278 

Block, pillow-with  bush- 

ing 

1 

21  l/2# 

24.50 

230 

XA 

279 

Bushing,  bronze 

1 

3  l/3# 

3.75 

23'0 

V  A 

XA 

280 

Wedge,  socket 

2 

.65 

V  A 

XA 

281 

Bushing,  bronze -outer 

1 

2  l/2# 

7.20 

230 

V  A 

XA 

282 

Key,  straight 

2 

1  3/4# 

1.30 

230 

XA 

2  80 

Shaft,  boom  hoist 

1 

206# 

145.00 

230 

V  A 

XA 

0  Qyl 

Plug,  plpe-Ctsk.Hd.i" 

3 

45  po8.1# 

.07 

XA 

285 

Sleeve,  shifter 
Screw,  lock 

1 

47  l/2# 

33.50 

230 

Y  A 

AA 

OQA 

1 

3  P08.1# 

.60 

230 

Y  A 
Ail 

Screw,  oap-^Hex  •Hd* 
5/8"  X  6  3/4"  N.P. 

4 

3/4# 

.20 

230 

V  A 

AA 

0  Q  Q 

Bearing,  ball-N.D, 

7215 

1 

8.50 

230 

XA 

289 

Retainer,  ring 

1 

3/4# 

3.30 

830 

V  A 

XA 

290 

Spider,  clutch 

2 

59# 

.72.00 

XA 

291 

Drum,  boom  hoipt-wlth 
bushing 

1 

125.00 

230 

XA 

292 

Bushing,  bronae "inner 

I 

2  l/2# 

7.20 

230 

XA 

293 

Spacer,  pipe 

1 

2a5# 

3.60 

230 

XA 

294 

Shim,  #28  Ga, 

5 

80  pcs.l# 

.30 

230 

XA 

295 

Plane,  retainer 

1 

4  p08.1# 

.40 

230 

XA 

296 

Plate,  lock 

1 

21  pC8.1# 

.24 

230 

Y  A 
AA 

Sprocket,  racking- in 

1 

66# 

42.00 

230 

Y  A 
AA 

Housing,  clutch 

1 

104# 

98.00 

230 

XA 

299 

Key,  straight 

2 

3  pcs,l# 

,30 

230 

XA 

300 

Retainer,  bearing 

1 

8  l/2# 

21.0c 

230 

XA 

301 

Gear,  boom  hoist 
Bearing,  Ball-N.D.  7310 

1 

117#  ^ 

87.00 

230 

XA 

302 

1 

2  l/2# 

6.70 

230 

XA 

303 

Dowel,  steel  -  1/2"  x 
5/8" 

1 

28  pcs.l# 

.05 

230 

XA 

304 

Plug,  plpe-Sq.Hd.  l/4" 

5 

33  pcs.l# 

.04 

Price 

Per  100  Pes. 

Over 

200  Pes.  Per  Lb.  . 
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Part 

Name  and  Description 

Approx . 

Price 

No. 

Of  Part 

Qty. 

Weight 

Each 

No. 

XA  305 

Seal,  oil  P-  575412 
Bearing,  ball  F-220W 

1 

3/4# 

$3.55 

230 

XA  306 

1 

8  l/4# 

19.50 

230 

XA  307 

Spacer,  pipe 

A. 

1  l/4# 

5.75 

230 

XA  308 

Ring,  snap 

1 

3  pcs*l# 

1.10 

230 

XA  309 

Retainer,  bearing 
Spacer,  pipe 

1 

15  l/2# 

15.00 

232 

XA  310 

1 

2  3/4# 

3.25 

232 

XA  311 

Sprocket,  drive 

1 

23  9# 

135..  00 

232 

XA  312 

Bearing,  ball  F-215WD 

1 

3# 

8.20 

232 

XA  313 

Key,  straight 

1 

3/4# 

.50 

232 

XA  314 

Shims,  .020  thick 

3 

12  pcs.I# 

.35 

232 

XA  SUA 

Shims,  .005  thick 

9 

48  pcs.l# 
il  l/2# 

.20 

232 

XA  315 

Nut,   lock  F-N19 

2 

2.55 

232 

XA  316 

Washer,   lock  F-W19 

2 

^6  pC3.1# 

.25 

232 

XA  317 

Ring,  snap 

1 

4  pcs.l# 

.90 

232 

XA  318 

Housing,  clutch 

2 

232 

Note : 

Not  sold  separately- 

2 

167# 

170.00 

232 

Includes  Parts  XA  318  to 

Aii  oc,c  xncxu84.ve 

3  pcs.l# 

j\oy,  8  br a  1  gnu 

2 

.55 

232 

XA  320 

Pinion,  bevel 

2 

29# 

82o00 

232 

Ail  OC± 

ocrow,  noBQiesB  socKeL 
« A  +-  T  /p "  ▼  1 "  V  r 

OOb       /  ^       A    JL  ri»v>* 

4 

20  pcs.l# 

.11 

232 

V  A  *^00 

Am  oc,£. 

oxingor,  oij. 

no cir irig ,    uglj.x  r    x^^laa/  *s 

2 

2  pcs,l# 

1.45 

252 

2 

5# 

18.60 

252 

opacer ,  pipe 

2 

1  l/4# 

1.65 

232 

onai  L ,   jacK"  wiun  Tfxy 

Fafnir  nuts  40SA179B 

1 

207# 

165.00 

232 

XA  326 

Pinion,  drive 
Bearing,  ball  F-315  WD 

1 

37# 

42.00 

232 

XA  327 

1 

8# 

IS. 00 

232 

XA  328 

Retainer,  bearing 

1 

17  3/4# 

15.00 

XA  329 

Pin,  crank 

3 

2  pes .1# 

.35 

XA  330 

Pin,  eye 

5 

16  pC8.1# 

.30 

XA  331 

Washer,  lock-type  #15 

S-1520 

5 

32  pc3.1# 

.05 

XA  332 

Screw,  flat  head-3/e"  x 

1"  N-  C. 

5 

20  pcs,l# 

.05 

XA  333 

Washer,  retainer 

3 

4  pes,l# 

.06 

XA  334 

pin,  ahoulder 

5 

1# 

2.00 

XA  336 

Screw,  aap-Kex.  Head 
3/4"  X  3  1/2"  N,C, 

2 

2  pca,l# 

,15 

XA  336 

Washer,  S.A,E,'3/4" 

Special 

3 

0  pos.l# 

.01 

XA  337 

Bolt,  machine -1/2"  x 

3"  C. 

10 

5  pcs,l# 

,06 

XA  33S 

Ring,  ghifter^-g  halves 

6 

6  1/2;^ 

5,70 

XA  339 

Sleeve,  shifter 

2 

18 

12  ,00 

XA  340 

Screw,  square  head 
set-l/2"xl-l/2"  TI.C. 

cup  point 

11 

8  pes. 1# 

.05 

XA  341 

Bar,  pivot 

10 

1# 

4.50 

XA  342 

Washer,  cup 

10 

6  pcs.l# 

.40 

XA  343 

Nut,  hex.  slotted  S/S" 

N.  C. 

11 

15  pes . 1# 

.03 

XA  344 

Link,  reinforcing^ 

2 

4  l/2# 

3.60 

*  Price  Per  100  Pes. 

Over  200  Pes.  Per  Lb. 
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Part 

rJan©  '^riQ  Deacrlptlcn 

Appr OX • 

Price 

Page 

NO. 

oi  raru 

(city. 

v>/e  ignt 

Each 

No. 

XA 

345 

Crank,  operating  wltn 
busliing 

4  l/2# 

D 

i^lU.  00 

XA 

346 

Spring,  tension 

5 

4  pc  s . 1# 

0  50 

y  A 

ijusiixng,  uronze 

c 
O 

/k^ 

O  "i  o 

hna,  oaii 

5 

4  pcs.l# 

1.20 

YA 

inuTuxe,  ao  "uSbinff 

lO 

lU  pes  .  iJff 

.  18 

YA 

%JxJ\J 

Nut,  Hex.  Half -5/8"  N.C. 

19 

18  pes . 1# 

•  02 

Y  A 

Ail 

Screw,  Sq .  Head  Set 
o/o     X  <d  1/4  Cup 

point 

15 

4  oc  s  .  1# 

.  09 

YA 

Yoke,   toggle -v; /bushing 

5 

12# 

18.00 

YA 

A-M 

Bushlnr;,  bronze 

7 

8  pc  s  o  1# 

O  A 

.24 

YA 

Aii 

Pin,  pivot 

5 

2  pcs.l# 

.35 

YA 

kJOO 

ooLter,  o/ib  X 

bU  pes.  If/ 

YA 

uotter,  1/4    X  1  i/ts 

14 

50  pcs.l^^ 

.  50"»t' 

YA 

OC  ( 

Pin,  crank  and  band 

17 

o  pc  s  •  1# 

.30 

YA 

Byebolt ,  ad  justin/^ 

e 
O 

o  .  00 

YA 
Axi 

O  £7 

Link,  adjusting 
Lining,  or^iKe-  j.rl-#yuo 

r- 

5 

4  oOO 

YA 

360 

3 

5  l/2# 

10.00 

Y  A 
A>i 

<^  U  X 

Lin]:,  band  end 

3 

rr    /a  11 

3/4# 

.90 

Y  A 
AJi 

Lu;T,  clutch  band 

10 

1# 

1,50 

YA 

Aii, 

3  P>3 

Band,   clutch -v;ith  lugs 
rlug,  rive L -I// lb  x 

u /  ID 

6 

28# 

10.  00 

XA 

364 

.  02 

XA 

365 

niveu,   nrass—i/^t  x 

R  /qH  QRfl 

lC5<0 

lUU   pCP  .  Lif 

•  Ul 

XA 

366 

f,UL ,  aajusbing 

c 
O 

\J    pc  S  •  Iff 

1  •  lU 

XA 

367 

Li  •     O  • 

10  r)cs.l# 

o  U4 

XA 

368 

1 

4    T  /O-il 

o .  bu 

XA 

369 

ocr6w,  cap*"Soeciai 

1 

*^  pc  S  •  1^ 

<.>oo 

XA 

370 

O  XC  t>    \/ t/  ,       OllXl  LUl 

O 

14  l/^f* 

1 1  on 

11.  L'U 

XA 

371 

1 

JL 

1     n    -no  c?  1 

wOO 

XA 

372 

Washer .  flat 

o 

P  0  nc  c  1 

OP 

XA 

373 

Band,  brnke  with  lining 

a.nd  lugs 

O 

22  3/4^ 

30,00 

XA 

374 

Lining,  brake-J.M.  200 

2 

4  l/2i^^ 

9,00 

XA 

375 

xj-i-jxi!Vf    \xc/cL^x  oiim 

o 

CJ 

^     woo.  X77 

XA 

376 

v>ii±olit?X  ,     X  Xtt  U    /7  <0O     L7cL  • 

1          rn^Q  li/^ 

DP 

0  L/C 

XA 

377 

wasner,  iiau-yfib  Cia« 

1 

b4  pc  S  .  l,y 

. 

ovin 
<d4U 

XA 

378 

•wasner  ,   i  la  u 

O 

0  pes.  l?f 

.  l<s 

XA 

379 

Pn-h-h^a-n       1  /4"    t  9" 

1  Q 

1  £7 

'3^Q     rNr»  a  1:^ 
Oo    pes  •  Iff 

m  bU* 

XA 

380 

O  J-Cy  V  XO  ,     J.  C/Ct^^ii     1  wu. 

o 

1^ 
1^ 

1  on 

XA 

331 

o 

O    pes • IflF 

4R 
.  40 

XA 

382 

Link,  togrle 

2 

1  l/4# 

b  •  uu 

XA 

383 

Cottar     3/lG"   T  1-1 /?" 

O  X 

104    nr^o  li^ 

xVJt-     pes  .  ±rff 

on  A 

XA 

384 

rxii,     OXOVXo     cLllLt.  XXIli\ 

p 

O    nn e  1^ 
pc  S  .  Itt 

.40 

XA 

385 

ivasner,  iiai/-o/o  b.A.iij. 

oo 

lo  r)cs.l# 

c  60* 

XA 

336 

spring t  c  crr.pre s s  i on 

n 

<Zi> 

.  OO 

XA 

387 

Lever,  tr?:ACtion  shifter 
Key,  gib -3/8"  x  3/8"  x 

2 

6  3/4# 

8.00 

XA 

388 

2" 

13 

9  pcs.l# 

.11 

XA 

389 

Washer,  flat-5/8"  St'd- 

37 

13  pes. If 

.60* 

XA 

390 

Link,  connector 

3 

1  1/2* 

.65 

XA 

391 

S'^ring,  tension 

1 

1  l/2# 

1.10 

244 

*  Price  Per  100  Pes. 

v-J^  Over  200  Pes.   Per  Lb. 
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Part 

Name  and  Description 

Approx. 

-  — T 

Price 

Page 

Ho. 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

392 

Pin,  lever 

2 

'Z   /a  Jl 

3/4# 

V    .0  0 

XA 

393 

Link,  connecting 
Pin,  pivot 

2 

4  pc  s  .  1# 

1 .50 

XA 

394 

7 

2  pcs.l# 

.24 

XA 

395 

Rod,  reach 

2 

2  PCS .l^ 

.55 

XA 

396 

Bolt,  eye 

Nut,  Hexagon -3/4"  N.P. 

1 

1# 

4  .00 

244 

XA 

397 

6 

5  pcs.l# 

•  05 

XA 

398 

Spacer,  pipe 

1 

4  pc  s  .  1# 

.30 

244 

XA 

399 

Cotter,  3/16"  x  1" 

7 

114  pcs.l# 

.10^^ 

XA 

400 

Shaft,  traction  shifter 

2 

r-      f    /  M  It 

5  3/4# 

2 . 10 

XA 

401 

Washer,  flat 

0 

8  pcs.l# 

.  10 

XA 

402 

Washer,  flat 

4 

4  pc  s  .  1# 

.06 

XA 

403 

Yoke,  center  steering 

2 

rt           /a  Jl 

7  l/4# 

9 .50 

XA 

404 

Screw,  cap-hex. hd. 
3/4''  X  2  3/4"  N-F« 

2 

2  pcs.l# 

•  12 

XA 

405 

Screw,  cap-flat  head 
1/2"  X  4**  N*C. 

2 

4  pcs.l# 

.24 

XA 

406 

Cotter,  5/16"  x  2" 

5 

22  pcs*l# 

.  01 

XA 

407 

Screw,  set-square  head 
cup  point  1/2"  X  2" 

6  pcs.l# 

6  l/4# 

IT .  C  - 

* 

4 

.  06 

XA 

408 

Lever,  brake  locking 

•z 

0 

0  •  <do 

XA 

409 

Link,  connection 

4 

T       T    /a  Jl 

1  3/4# 

1 . 15 

XA 

410 

Bracket,  steering  brake 

2 

25# 

27.00 

XA 

411 

Bushing,  bronze 

4 

3/4# 

1 .  lo 

XA 

412 

Pin,  clevis 

40 

4  pc  s  .  1# 

.  14 

XA 

413 

Lever, brake  withburhinp; 
Bushing,  bronze 

0 

5  l/4# 

8.50 

XA 

414 

0 

1 . 75 

XA 

415 

Lever,  shifter 

Key ,  gib  -3  /8"  x3  /8"  x  l^-" 

2 

2-3/4# 

5.50 

yjv 

416 

0 

11  pcs.l// 

.  11 

XA 

417 

Pin,  lever 

2 

4  pcs.l# 

.35 

XA 

418 

Screv/,  cap-Hex.  Head 
7/8"  X  5     N.  C. 

2 

T  /a  Jl 

3/4# 

.28 

XA 

419 

Yoke,  steering  clutch 

3  l/2# 

0  •  bU 

XA 

420 

ooJLiar,  snii  Lcr 

0 

R  AH 

0  .ft  u 

XA 

421 

wibH  xinm^  anQ  enQS 

A 

t: 

13  . 00 

XA 

422 

onai  t ,  Siiii  ter 

Q 

^  .  0  u 

XA 

423 

Lining,  brake  #11-7680 

1  o/4# 

J  .n. 

A 

4  •  UU 

XA 

424 

Spring,  tension 

2 

4    DCS . I7 

.30 

XA 

425 

Washer,  flat 

8 

a  pcs.i# 

.04 

XA 

426 

Washer,  lock 

2 

3  pcs.l# 

.55 

XA 

427 

Bolt,  machine -special 

2 

0     t''  /  A  JL 

2  3/4# 

.  75 

XA 

428 

Lug,  brake  band 

4 

1  3/4# 

1.00 

XA 

429 

End,  brake  band 

4 

2  l/2# 

2 . 15 

XA 

430 

Rivet,  brass -1/4"  x  3/4" 

4G 

112  pcsol?;^ 

.01 

XA 

431 

Pin,  band  end 

4 

T       T  Vo  JL 

1  l/2# 

.  75 

XA 

432 

Washer,  flnt  -  1" 

32 

5  pcs.l# 

.  03 

XA 

433 

Screw,  cap -Hex.  ?Iead 

7/8"  X  1  3/4"  :i .  C . 

4 

3/4# 

.  17 

XA 

434 

7/8"  X  4"  TI.  C. 

4 

1# 

.23 

XA 

435 

Nut,  Hex.  Half -7/8"l]  .C. 

5 

7  OCS.l;'/ 

.07 

XA 

436 

Nut,  Hexar on -7/8"  N.C. 

9 

4  'DCS.l// 

.05'i* 

XA 

437 

Bolt,  eye 

1 

3  1/2// 

4o75 

245 

XA 

438 

Rod,  reach 

4 

2  l/4# 

.50 

*  Price  Per  100  Pes. 

Over  200  Pes.  Per  Lb. 
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part 

Name  and  Description 

Appr ox. 

Fr  lee 

Page 

No. 

oi  ran; 

^ty . 

we igUb 

Each 

NO  • 

XA 

439 

Rin£;,  snifter  \2  halves) 

§ 

1  l/4# 

- 

5  5.05 

a  A  d 

248 

XA 

440 

Sleeve,  upper  shifter 

1# 

6.00 

248 

XA 

441 

Yoke ,  lower  center 

4  l/2# 

steering 

2 

7  .20 

D  A  d 

248 

XA 

442 

Key,  gib -3/8"  X  3/8"  x 

3-1/2" 

2 

6     pes  a  1# 

.  13 

248 

XA 

443 

Bolt,  machine-3/8"  x 

"1       T     /(^  Iff      «T  n 

1-1/2"  N.  C. 

12 

13  pes  .  1# 

•  03 

XA 

444 

Shaft,  upper 

1 

15  l/2# 

4.20 

248 

XA 

445 

Pin,  lock 

4  o   pC  S  .  1# 

•  «jo 

o  yi  Q 
<s4o 

XA 

446 

Rod,  steer inp"- inner 

J. 

4i  •  dU 

XA 

447 

Snaxt,  lower 

1 

Iw 

>l    o  c 
4  •  ajD 

XA 

448 

Lu^,  lower  shifter 

1 

1^ 

0 .  yo 

XA 

449 

Screw,  cap-Hex.  Head 
5/Id  '  X  1'    N.  C 

1 

28  pcs.l# 

.01 

248 

XA 

450 

Lever,  upper  traction 

1 

6  .55 

24o 

XA 

451 

Collar,  pipe 

4 

3  pes. 1# 

1.00 

XA 

452 

Lever,  lower  traction 

1 

7  •  00 

248 

XA 

453 

Washer,  lock-5/l6" 

284 

9  l/4# 

.30* 

XA 

454 

pipe,  steering-outer 

1 

2 .60 

XA 

455 

Key,  gib  -  3/0"  x 

•3^  /qH     V     T     T  //I  tt 

O/o     X   1  0/4 

o 

lu  pes • 

•  11 

/S4C3 

XA 

456 

ijUg ,  xow^r  snii  uer 

T 
± 

Iff 

'3^  OR 

o  •  yo 

<o40 

XA 

457 

Screw,  cap-Hex. Head 

O/ ID      X                     •  U. 

± 

OU    pes  •  Iff 

.  Ul 

<i4o 

XA 

458 

Bracket,  bearing 

1 

8.75 

248 

XA 

459 

Shaft,  clutch  yoke  pivot 

1 

D  •  UU 

<s4o 

XA 

460 

Sleeve,  upper  shifter 

1 

1  l/4# 

5.70 

248 

XA 

461 

Crank,  bell 

1 

r-  U 

5# 

4.  CO 

248 

XA 

462 

Cotter,  1/4"  x  2-1/2" 

3 

32  pcs.l# 

.02 

XA 

463 

Screw,  cap-hex .head 
3/4"  X  2"  N.C 

1 

2  pcs.l# 

.  11 

248 

XA 

464 

Pin,  bell  crank 

1 

5  3/4^ 

3  .75 

248 

XA 

465 

Shaft,  lever 

Be  ar  ing ,  B  abb  i t  te  d 

1 

37  l/2# 

7.25 

248 

XA 

466 

4 

•7        -\      /a  It 

3  l/4# 

1.35 

248 

XA 

467 

Bolt,  machine -5/8"  x 
1  o  /'k     N  .   C  . 

OU 

4    pC  S  .  IfjF 

o  07 

XA 

468 

Key,  taper 

2 

16  pcs.l# 

.  10 

XA 

469 

Crank,  operating 

o 

3  3/4# 

5  •  00 

XA 

470 

Yoke,  clutch 

1 

9  l/2# 

10, 00 

248 

XA 

471 

Key,  strai^t 

2 

16  pcs.l# 

.  15 

XA 

472 

Lever,  operating 

1 

5  l/2# 

4  .80 

248 

XA 

473 

Rod,  reach 

1 

n    T  /a  M. 

2  3/4# 

.  75 

248 

XA 

4  74 

Key,  gib-o/o"  X  o/8 

X  2-?l/4" 

2 

8  pea . 1# 

.  11 

XA 

475 

Rod,  reach 

1 

.95 

248 

XA 

476 

Spacer,  pipe 
Lever,  Operating 

1 

0   pes . Iff 

*Z     '\    /a  Jl 

3  l/4# 

•  oO 

248 

XA 

477 

1 

5.75 

248 

XA 

478 

Bearing,  flanged 

1 

3  l/2# 

3  .90 

248 

XA 

A  rjd 

4  7\J 

Spacer,  pipe 

1 

T  Jl 
1# 

.55 

248 

XA 

480 

Sheave,  cable 

2 

2  pc  s  .  1# 

.60 

XA 

481 

Spacer,  pipe 

1 

1  l/4# 

.35 

248 

XA 

482 

Lever,  Hand 

2 

15# 

9.35 

XA 

484 

Band,  Brake  with  lining 

and  Ends 

2 

24# 

29.00 

XA 

485 

Linin£;;,  band 

2 

3  pc  s  .  1# 

9.30 

V-  Price  Per  100  Pes. 
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Part 

Name  and  Description 

A  DDT*  cy% 

X  1  JLV^  C 

NO, 

of  Part 

Otv. 

Weight 

XA 

486 

Screw,  cap-Flat  Head 
3/8'*  X  4"  N-  C. 

2 

8  pcs.l# 

5  .20 

XA 

487 

Rod,  reach 

2 

2  l/4# 

.60 

XA 

488 

Lever,  operating 

1 

6  l/4# 

7.30 

247 

XA 

489 

Bolt,  carriage -5/8"x2" 
Bearing,  Babbitted 

7 

3  pcs.l# 

.08 

XA 

490 

2 

5# 

1.60 

XA 

491 

Washer,  flat 

1 

3  pcs.l# 

.75 

247 

XA 

492 

Ell,  street-l/4"x90^ 

3 

11  pcs.l# 

.14 

XA 

493 

Tube,  brake  operating 

1 

24  l/2# 

18.00 

247 

XA 

494 

Lever,  operating 

1 

4  3/4# 

7.75 

247 

XA 

495 

Key,  feather 

1 

8  pcs.l# 

.15 

247 

XA 

496 

End,  brake  band 
Sprinc,  tension 

6 

1# 

1.45 

XA 

497 

3 

2  pos.l# 

.70 

yjv 

498 

Pin,  band  end 

6 

2  pcs.l# 

3  l/4# 

.50 

XA 

499 

Rod,  brake  ad.lusting 

3 

1.80 

XA 

500 

Link,  brake 

4 

4  l/2# 

3.50 

XA 

501 

Pin,  lock 

2 

5    DCS . 1# 

.25 

XA 

502 

Nut,  adjusting  lock 

6 

3/4# 

1.85 

XA 

503 

Shaft,  operating 

2 

4# 

2.15 

XA 

504 

Crank,  operating 

2 

3# 

4.00 

XA 

505 

Shim,  support 

4 

5  pcs.l# 

.10 

XA 

506 

Bolt,  machine -3/4"  x 

2"  II.  C. 

18 

2  pC3.1# 

.10 

XA 

507 

Support,  brake  stand 

2 

io# 

7.75 

XA 

508 

Shim,  brake  stand 
Nipple,  1/4"  X  4" 

4 

6  pC3.1# 

.12 

XA 

509 

4 

7  pc3.1# 

.07 

XA 

510 

Collar,  set  53-396 

3 

1# 

1.20 

XA 

511 

Bolt,  Machine -3/8"  x 

3"  N.  C. 

1 

9  pcs.l# 

.04 

247 

XA 

512 

Hub,  brake  pedal 

3 

io# 

6.75 

XA 

513 

Screw,  Cap -Plat  Head 
1/2"  X  4-1/2"  N.C. 

2 

4  pcs.l# 

.32 

XA 

514 

Washer,  cup 

2 

16  PC8.1# 

.05 

XA 

515 

Spacer,  pipe 

1 

2  pes  0 1# 

.24 

247 

XA 

516 

Shaft,  foot  lever 

1 

9# 

1.90 

247 

XA 

517 

Key,  rib -3/8"  x  3/8"  x 

2-1/2" 

3 

8  pcs.l# 
4-l/4# 

.11 

XA 

518 

Lever,  operating 

2 

3.90 

XA 

519 

Stand,  brake 

1 

51# 

34.50 

247 

XA 

520 

Bolt,  machine -7/8"  x 
2-1/2"  N.  C. 

5 

3/4# 

.17 

XA 

521 

Bolt,  Machine -3/4"  x 
2-1/2"  N.  C. 

14 

2  pcs.l# 

.11 

XA 

KJ  Cj  (~j 

Pin,  latch 

2 

3  pcs.l# 

.40 

XA 

523 

Latch,  brake 

2 

2-l/4# 

1.75 

XA 

524 

Bolt,  machine -5/8"  x 
1-1/2"  N.C. 

42 

5  pcs.l# 
5  3/4# 

.07 

XA 

525 

Pedal,  Brake 

3 

3,25 

XA 

526 

Ratchet,  latch 

2 

3#  ^ 

1.75 

XA 

527 

Arm,  brake  pedal 

3 

9-l/2# 

3.55 

XA 

528 

Pin,  button  head 

2 

5  pcs.l# 

.12 

XA 

529 

Spring,  brake  pedal 
Elbow,  1/4" -90*^ 

2 

1  l/4# 

.85 

XA 

530 

12 

9  pC3.1# 

.12 

XA 

531 

Nipple,  1/4"  X  8" 

1 

4  DCS.l-^ 

.20 

246 

XA 

532 

Shaft,  brake  operating 

1 

34  i/4# 

5.75 

246 

XA 

533 

Lever,  operating 

1 

5  l/4# 

5.45 

246 

*  Price  Per  100  Pes. 

^  Over  200  Pes.  Per  Lb. 
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Part 

Name  and  Description 

Appr  ox • 

Price 

Page 

No. 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

SnlTTi,  bearing 

1 

1# 

.30 

246 

Stand,  brake 

1 

37.50 

246 

XA 

536 

Casting,  splice 

2 

1  3/4# 

2  .60 

249 

YA 

Rivet,  flat  head-1/4"  x 
1/2"  brass  250 

36 

80  pcs.l# 

•  01 

YA 

Lining,  block 

5 

1  l/4# 

3.60 

YA 

Band,  brake 
Order  XA  542 

2 

249 

XA 

540 

Crank,  bell 

1 

5  l/4# 

8.65 

249 

YA 

S41 

TC  X 

Shaft,  lever 

1 

35# 

13.00 

249 

XA 

542 

Band,  brake  with  lining, 
ends  and  splice  cast- 

543 

ing.   (two  halves) 

1 

23# 

50  .50 

249 

XA 

Casting,  anchor 

1 

11  l/2# 

10.50 

249 

XA 

544 

nocL,  reacn 

d 

1  3/4# 

.70 

XA 

545 

Bolt,  machine  3/8"  x 

o    T  /yi  ft    TkT  n 

7 

10  pcs.l# 

.  03 

XA 

546 

Bearing,  solid 

1 

3  l/4# 

1.30 

249 

XA 

547 

Sprin;^,  loot  DraRe 

1 

3/4# 

.oU 

<s4y 

XA 

548 

Lining,  clip 

1 

3  pcs.l# 

.25 

249 

XA 

549 

Rivet,  countersunk 

head  l/4"  x  5/8"  cop- 

per 

o 

100  pcs.l# 

T      1  /a  JL 

1  3/4# 

.  01 

XA 

550 

Clip,  brake  pedal 

1 

6 . 85 

249 

XA 

551 

Bolt,  eye 

1 

3  pcs.l# 

.55 

249 

XA 

552 

Rod,  foot  brake  spring 

1 

1# 

1. 10 

249 

XA 

553 

Lever,  operating 
Bearing,  lever  shaft 

2 

T      HL    /a  JL 

1  3/4# 

3  .70 

260 

YA 

554 

2 

3# 

1.60 

250 

YA 

555 

Shaft,  clutch  lever 

1 

13  l/2# 

3 . 15 

250 

XA 

556 

Lever,  engine  clutch 
Lining,  brake  band 

1 

3  l/2# 

8.40 

250 

XA 

557 

1 

3# 

5 . 10 

250 

XA 

558 

Key,  Woodruff  808 

1 

40  pcs.l# 

.03 

250 

XA 

559 

Key,  straight 

4 

32  pcs.l# 

.05 

250 

XA 

560 

Band,  brake  with  lining 

and  ends 

1 

-1  r-  // 

15# 

23.00 

250 

XA 

561 

Washer,  flat 

1 

4  pes . 1# 

.50 

250 

YA 

5fiP 

Pivot,  lever 

1 

3.25 

250 

XA 

563 

Cotter,  1/4    X  3' 

3 

27  pcs.l# 

.02 

XA 

564 

Pin,  lock 

1 

6  pcs.l# 

.30 

250 

YA 

56  5 

Lever,  operating 
Key,  gib  7/16"  x 

1 

3# 

4  .45 

250 

YA 

7/16"  X  2" 

2 

6  pcs.l# 

.  15 

250 

YA 

Spacer,  pipe 

1 

1  l/4# 

.50 

250 

YA 

\J\JLj 

Washer,  flat  1-5/8" 

1 

2  pcs.l# 

.05 

Y  A 

Bolt,  machine  5/8"  x 
3-1/4"  N.  C, 

1 

3  pc  a  .  1# 

.08 

250 

YA 

570 

Lever,  operating 

1 

V  l/4# 

5.75 

250 

XA 

571 

Key,  straight 
Shaft,  swinf^  brake 

1 

16  pcs,l# 

•  15 

250 

XA 

572 

1 

18  l/2# 

5,00 

250 

XA 

573 

Rod,  reach 

1 

5# 

1.90 

250 

XA 

574 

Rod,  reach 

1 

6# 

1.45 

250 

XA 

575 

Screw,  latch 

6 

80  pcs.l# 

.09 

XA 

576 

Nut,   latch  screw 

BA-X-05 

6 

.02 

XA 

577 

End,  rod  BA-X-06-4 

3 

16  pcs.l# 

.50 

XA 

578 

Stop,  lever 

1 

16  pcs.l# 

1.00 

250 

it  Price  Per  100  pes . 
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Part 

A  rrriT^  o  Y 
e\vJ\Jx.  \Jx^  • 

pr»    r»  <a 

i   i-    X  V-r  c 

No. 

Tin 

XA 

579 

Ratchet,  notched 

1 

2  pes.  Iff 

$  1.50 

250 

XA 

580 

Lever,  hand 

1 

7  3/4# 

9.35 

250 

XA 

581 

Rod,  pawl  BA-X-07C-o6B 

3 

2  pc  s  .  1# 

1 . 15 

XA 

582 

Cotter  BA-X-09 

1 

.01 

250 

XA 

583 

Nut,  castle  BA-X-20 

1 

40  pcs.l# 

.  02 

250 

XA 

584 

Pin,  band 

2 

3  pes  .  1# 

•  20 

250 

XA 

585 

End,  band 

2 

1.00 

250 

XA 

586 

Spacer,  pipe 

1 

5  pes . 1# 

.25 

250 

XA 

587 

Washer,  flat 

2 

5  pcs.l# 

.02 

250 

XA 

588 

Screw,  take-up 

1 

1  l/4# 

3.30 

250 

Lever,  brake  band 

1 

6# 

7.25 

250 

XA 

590 

Rod,  reach 

1 

3/4# 

2 . 15 

250 

YA 

O  «7  X 

Shaft,  lever 

1 

24# 

4.85 

250 

Lever,  hand 

1 

11,^  . 

8.75 

250 

YA 

Lever,  operating; 

1 

10  3/4# 

7.35 

250 

YA 

O  w  ft 

Pin,  shift  collar 

4 

3  pcs,l# 

.25 

250 

V  A 

Yoke,  p;eBr  shift 

1 

20  l/2# 

14.50 

250 

YA 

'596 

Collar,  gear  shift  with 
graphite  plugs 

2 

7.50 

250 

YA 

Plur,  Dixon »s  graphite 
Key,  gib-7/16"  x  7/16" 

20 

•  05 

250 

XA 

598 

5  pcs.l# 

X  2  1/2" 

1 

.  16 

250 

599 

Spring,  latch  BA-X-03 

3 

80  pes . 1# 

.  12 

XA 

600 

Lever,  hand 

1 

9# 

11.00 

250 

XA 

601 

Latch,  c^iP  BA-X-02 

3 

5  pc?.l# 

.35 

XA 

602 

Ratchet,  blank 

BA-X14-4B 

2 

3  pcs.l# 

.60 

XA 

603 

Bearing,   lever  shaft 

2 

6  3/4# 

3  .GO 

250 

XA 

604 

Bolt,  machine  1/2"  x 
2-1/4"  II.  C. 

1 

6  pes  .  1^' 

.  05 

XA 

605 

Lever,  sv>rin£^  brake 

1 

4# 

7.  00 

250 

XA 

606 

Rod,  reach 

1 

6  o  /^w 

.85 

250 

XA 

607 

Shaft,  lever 

1 

14  3/4# 

7 . 00 

250 

XA 

608 

Screw,  pawl  BA-X-Ob 

6 

43  pc  s  .  1/7 

.  15 

XA 

609 

Bolt,  clamp  BA-X-55 

1 

lb  pcs.l# 

.  07 

250 

XA 

610 

Pork,  shifter 

1 

8  l/2# 

10,  00 

251 

XA 

611 

Bolt ,  inachine  5/8  x 

4"  N.  C. 

3 

ts                        1  11 

2  pc  s  .  1# 

.  09 

XA 

612 

Lug,  adjusting 

1 

rr       \      /  A  It 

3  l/4# 

5  .50 

251 

XA 

613 

Bolt,  machine  5/8"  x 

3"  K.  C. 

3 

3  pcs.l# 

.08 

XA 

614 

Key,  straight 

2 

1-                                T  // 

5  pcs.l# 

.  15 

251 

XA 

Bracket,  lever  bearing 

1 

17,00 

251 

XA 

616 

Pork,  shifter 

1 

9  l/4# 

9,90 

251 

YA 

o  ±  f 

Bracket,  shifter  fork 

1 

6  3/4# 

7.30 

251 

XA 

Pin,  one  hole 

1 

T  11 

2 . 10 

251 

TA 

V/  X  «7 

Pin,   lock  5/16"  X  3  l/2" 
Bearing,  bracket. 

1 

12  pcs.l# 

.01 

251 

XA 

620 

1 

3  l/2# 

2.40 

251 

XA 

621 

Shaft,  clutch  operating 

1 

8  l/2# 

2.90 

251 

XA 

622 

Pin,  one  hole 

3 

2  pc  s .  1# 
3/4# 

.  80 

251 

XA 

623 

Link,  clutch  operating 

2 

3.30 

251 

XA 

624 

Screw,   cao-Hex,  Head 
5/8"  X  3  1/4"  N.C. 

1 

3  pcp.l# 

.  10 

251 

XA 

625 

Crank ,  ad  jus  t  inf -:Ia]  f 

2 

4# 

5.70 

251 

XA 

626 

Pin,  cne  hole 

1 

2  3/4# 

2.30 

251 

XA 

627 

Pin,  lock 

1 

8  pes. If 

.02 

251 

^  Price 
Over 


Per 

200 


100 
Pc 


Pes , 
Per 


r  200  Pcp.  Per  Lb. 
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Part 

Name  and  Description 

Price 

IT  0,^57 

No, 

yjx    1  til  L> 

rV  0  XV^X  U 

XA 

628 

Bracket,  bearing 
Dearmg,  3u±ia 

T 
X 

Q    1  /Oi^ 
b  l//i^f 

91U. UU 

CRT 

XA 

629 

X 

QO 

P  R  T 
£SO  1 

XA 

630 

U-Levis,  reacn  roci 
rjearmg,  uoudj-q 

X 

^  /4J 

P  '^0 

PR1 
<oO  X 

XA 

631 

X 

0  1/tiff 

1  •  /  0 

PRI 

XA 

632 

Ell,  street  1/8"  x  45^ 

\j 

•  X 

XA 

633 

LjL  aUivc  l>  ,     clU.  JU>S  UXIl^ 

1 

X 

IP  /4~^ 

1 P  RO 

PR! 

XA 

634 

X 

P  3/44^ 

%  DO 

PR! 

XA 

635 

r  2.11  f    one  iiuxt? 

T 
X 

/4^ 

X  •  xo 

PR  1 
^0  X 

XA 

636 

X 

on 

PR! 

XA 

637 

rixppxo,    -J- /  O      A    X      /  *^ 
T?ll        <atr*o«-|-— 1  /ft''     Y  QO^ 

iLXx,    soreeu   J./0     a  *7w 

p 

0  D    pC  3  •  Xff 

DR 
•  vjo 

XA 

638 

PP  rir»a 

pes  •  ±ff 

1 4 
•  X*t 

XA 

639 

X 

1  /4J 

•  00 

PR! 

XA 

640 

Shaft,  lever 

X 

14    1  /P^ 

1  n  RO 
lU  •  ou 

P  R1 

oOX 

XA 

641 

Lever,  hand 

1 

10  l/*:?f 

1  R  no 
10  •  vJU 

PR! 
^01 

XA 

642 

rtoa,  reacn 

X 

1  PR 

1  •  00 

PR1 

XA 

643 

u -Levis,  oiiseo 

1 

^   1  /pi/ 

P  QO 

PRI 

XA 

644 

uiaiiK,   opera  umg 

X 

P  /4i 

4  PR 

PR! 

XA 

645 

0     o  n  1/"        OT^QT^otTn  ct 
UX^clIlK.,     OpOI  fclUXIlg 

oniiP. ,  ^±/o  unicK 

P 

4  PO 

0  RP 

XA 

646 

A 
*± 

pus*  Xjf 

•  X  r 

PRP 

XA 

647 

4 

4             T  ^ 

IS 

PRP 

XA 

648 

R  od     T*e  fl  oh 

i  I  WiwA  ,       A   V»/  a.  v>  XX 

2 

3  A# 

o65 

252 

XA 

649 

T.ft  VAT*        Adllfl  1  1  7AT* 

1 

7# 

5  35 

252 

XA 

650 

AULL,     I  tJclUIl 

X 

ftR 

PRP 

XA 

651 

ui  ariK,  oQj.± 

X 

'TR 

PRP 

XA 

652 

^  n  T\  o  /^T»  +■        V>ol"l  OY^or^T/" 

3  1/4:7^ 

1  4S 

252 

XA 

653 

dcgli  xng,    siixi  Lci  yoKe 

p 

Q  /4^ 

PR 

PRP 

XA 

654 

opacer ,  pipe 

c, 

0    pc  a  •  1^ 

OA 

PRP 

XA 

655 

Rod,  connecting 

1 

A     1  /OU 
4  1/^^f 

PR  P 

XA 

656 

XII  ,     p  X  V  O  U 

X 

X    0  / 

1  PD 
X  «  ^  0 

PRP 

XA 

657 

Bearing;;;,  lever  shaft 

1 
X 

4  ftR 

PRP 

XA 

G58 

Opjtn-/Oj.  ,    p  xpc 

"1 

X 

C     p  U  c5  •  X^ 

4R 
•  ^  0 

PRP 
OC 

XA 

659 

io# 

X  •  *7W 

PRP 

C/ vJ  Cj 

XA 

660 

OwXLr  ,     Jllc.  V^xi  X  X  it?     \J  f  ^  A 

7 

0   pu  a  •  x^ 

•  xw 

XA 

661 

Key,   gib  3/8"  x  3/0" 

p 

14^ 

ft  70 

PRP 

XA 

662 

0 

f    p    0  •  x/r 

5  3  /4^5^ 

1  P 

PRP 

XA 

663 

2 

2  40 

252 

XA 

664 

X 

3  3/4# 

3  .00 

252 

XA 

6G5 

Fork  qhlftfiT-hnlf 

"1 

JL 

7i  00 

PRP 

XA 

666 

Spacer,  pipe 

X 

1  l/4# 

•  00 

P  RP 

YA 

667 

wasner,  ixau   '/o  o»A»rjo 

"I 

X 

Q    pus  •  Xtt 

OP 

PRP 

XA 

668 

onai  u ,   le  ver 

X 

^  1/c^ 

"1  n  00 

XU  •  \J\J 

PRP 

XA 

669 

Bolt,  machine  3/0"  x 

0 

ic   pc  S  •  X^ 

0*^ 

XA 

6  70 

r  xpe  ,  re  mi  ore  mg 
75/4"   X  7P" 

6  3/4^ 

1 

X 

1  RS 

252 

XA 

671 

1 

5  1/2;^ 

9  ,60 

252 

XA 

6  72 

1      /zi  r 

1  0 

"14    nn  cj    1 7^ 

X*x     UL/  0  •  X;^ 

03 

XA 

673 

Bearing,   lever  shaft 

1 

15  i/2# 

5.75 

252 

XA 

674 

Spring,  tension 

1 

40  pcs.l#* 

.10 

253 

XA 

675 

Washer,  flat 

2 

16  pcs=l# 

.03 

253 

XA 

6  76 

Latch,  enfRi;ement 

1 

3  l/2# 

3.60 

253 

XA 

677 

Crank,  bell-v;ith  pin 

1 

2# 

3.60 

253 

XA 

678 

Br^'clret,  bell  cr'^nk 

1 

9# 

5.00 

253 

•i^  Price  Per  100  Pes. 

^•i^  Over  200  Pes.  Per  Lb. 
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Part 

Name  and  Description 

A^px  V_^A  • 

Pr»  1  r»  A 

rage 

No 

of  Part 

0  tv. 

Weight 

Each 

No 

XA 

679 

oouter,  U/J.D     A  c. 

f 

Ob  pes • 1^ 

XA 

680 

T 

c,  pes*  1^ 

e  4U 

XA 

631 

lO 

/  pes .  1^ 
4  l/2# 

•  U4 

XA 

682 

J. 

1  •  ou 

X'A 

683 

Pawl,  boom  hoist 

1 

o# 

Oo35 

OCT 

253 

XA 

684 

r5vj±b,    s pi  i.rig 

1 
± 

c,    pes.  1^ 

•  oU 

PR 

XA 

635 

Pin  r»"l<air1a 
X  XII,  t/JLt3V±£J 

± 

ft  pes  •  1^ 

•  40 

XA 

686 

^  •  lU 

XA 

687 

O 

pes  •  1^ 

1  P 
•  1^ 

P  c;*^ 

XA 

688 

ooJLb ,  macnine  o/o  x 

11    pC  3  • IflT 

m  UO 

XA 

689 

Lovor,  operating 

1 

1  3/4# 

o .  oU 

2oo 

XA 

690 

Bearing,   lever  shaft 

2  l/2# 

2  .40 

253 

XA 

691 

Rod,  reach 

1 

2  l/4# 

1.  00 

253 

XA 

692 

Clevis,  reach  rod 

4 

O    pC  3  •  1^7 

r-  r- 

.  55 

255 

XA 

693 

rin.  Clevis 

D 

o  pCSol# 

•  08 

XA 

694 

Shaft,  pawl  operating 

1 

1  /a^ 
lO  1/4^ 

o  .  /O 

45  OO 

XA 

695 

aoq,  reacn 

1 

<o  •  lo 

o  est 

XA 

696 

Rod,  reach 
Stop,  lever 

1 

•  75 

O  C3t 

<dOu 

XA 

697 

1 

5  pc  s  .  1# 

.75 

253 

XA 

698 

Spring,  tension 

1 

o  pc  s  •  1# 

.  90 

253 

XA 

699 

Lever,  engagement 

1 

2# 

2  .45 

253 

XA 

700 

Lever,  engagement 

1 

1  l/2# 

2  .45 

253 

XA 

701 

Lever,  operating 

1 

o     '\   /a  M 

2  l/4# 

6.75 

253 

XA 

702 

ljQ  ve  r ,  na  na 
Pin,  pivot 

1 

6  l/2# 

4  •  75 

OCT 

XA 

703 

1 

1  l/4# 

.60 

253 

XA 

704 

OX  cioj^^o  u  ,   ixcixiLL  xever 

1 

p  on 

ioOO 

XA 

705 

D           tTY*f>  a  a  A     T>  r^Ck 

otip,    gx  tJcis^j  pj.p© 

1 

3/4# 

1  •  UU 

OCX 

254 

XA 

706 

f^/^^TAT*  aVio'f*^ 

ouvox  ,    L'jLu.buii  sxxax  U 

1 

D  1/^^ 

c,  .  40 

O  C/1 

c04 

XA 

707 

At?  u  ci  xiiux^ ,   i©j.b  sea± 

1 

D   1  fr>U 
b  l/^?f 

1  •  yu 

001 

254 

XA 

708 

Seal,  felt-medium  hard 

A    l/<^       A  L{'-0/*± 

1 

oo  pes  •If? 

.  OU 

254 

XA 

709 

opacer,  pipe 

n 

2  pcs.l# 

•  17 

OCX 

254 

XA 

710 

Bolt,  machine-3/4"  x  7" 

o 

1# 

.  15 

254 

XA 

711 

ouppor u ,  cnam  case 
\ rear ; 

1 

-I  r\JL 

10# 

5.75 

254 

XA 

712 

Shim,  support 

4 

2  pe3.1# 

.25 

254 

XA 

713 

Bolt,  stove -round  head 
5/16"  X  o/4"  No  C. 

155 

28  pcs.l# 

.02 

XA 

714 

Nut,  square  5/16"  N.C. 

297 

45  pcs.l# 

.90* 

XA 

715 

Guard,  swing  and 

traction  clutch 

2 

4# 

.90 

254 

XA 

716 

Lruara,  Doom  noist  oraKe 

1 

12# 

9  .60 

254 

XA 

717 

Bracket,  clutch  pTiard 

1 

4# 

2 . 15 

254 

XA 

718 

uase,  cnain— upper  ano. 

lov/er 

1 

125# 

OO  .  00 

OCX 

254 

XA 

719 

OCcLjL,     Xt;J.U    O       ±«JJ*  A 

3/8"  thick  X  5-3/4" 

0.  D. 

1 

80  pcs-l# 

.60 

254 

XA 

720 

Retainer,  felt  seal 

1 

5  l/2# 

3.00 

254 

XA 

721 

Bolt,  stove -round  head 
5/16"  X  1"  N.  C 

16 

25  pcs.l# 

.02 

XA 

722 

Bolt,  machine -3/S"  x 
3/4"  11.  C- 

12 

22  pcs.l# 

.03 

•it  Price  Per  100  Pes. 
^•Jf  Over  200  Pes.  Per  Lb. 
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Part 

Name  and  Description 

Approx . 

Price 

Pax^e 

No 

of  Part 

Qty . 

Weight 

Each 

No. 

XA 

723 

Support,  chain  case 

6  l/2# 

$3.25 

(front) 

1 

254 

XA 

724 

Shim,  support 

4 

2  pcs.l# 

.15 

254 

XA 

725 

Cover,  plate 

1 

6# 

3.50 

254 

XA 

726 

Cover,  plate 

1 

v# 

1.75 

254 

XA 

727 

Seat,  operator's 

5  3/4# 

HD-3 181-25 

1 

7.20 

255 

XA 

728 

Bolt,  carriage-l/2"  x 
1-1/4" 

1 

6  pc3.1# 

.04 

255 

XA 

729 

Hinge,  seat 

1 

2  l/2# 

1.40 

255 

XA 

730 

Bolt,  ad.lusting 

1 

2  pcs.l# 

.50 

255 

XA 

731 

Spacer,  pipe 

1 

16  pcs.l# 

.12 

255 

XA 

732 

Base,  operator's  seat 
Bolt,  machine-l/2"  x 

1 

2.10 

255 

XA 

733 

4"  N.  C, 

1 

4  pcs.l# 

.06 

255 

XA 

734 

Pivot,  seat 

1 

1.50 

255 

XA 

735 

Bracket,  seat  shaft 

1 

6# 

4.20 

255 

XA 

736 

Bolt,  machine -1/2"  x 
2-1/2"  N.C. 

1 

6  pcs.l# 

.05 

255 

XA 

737 

Shaft,  supporting 

1 

13  l/4# 

3.25 

255 

XA 

738 

Clip,  tailswin^  cover 

1 

5  pc  s  .  1# 

.30 

256 

f  %^ 

Bolt,  machine -3/4"  x 
1-3/4"  N.  C. 

10 

3  pcs.l# 

.10 

256 

XA 

740 

Tail  swing,  counter- 

weight 

1 

405# 

110.00 

256 

XA 

741 

Cover,  tailswing  corner 

1 

15# 

3.75 

256 

XA 

742  ■ 

Bolt,  machine  3/8"  x 
1-1/4"  N.  C. 

5 

17  pcs.l# 

.03 

XA 

743 

Screw,  cap-  Hex.  Hd. 
1/2"  X  3/4"  N.  C. 

7 

10  pcs.l# 

.03 

XA 

744 

Cover,  tailswing  corner 

1 

15# 

3.75 

256 

XA 

745 

Plate,  engine 

1 

30# 

3.75 

256 

XA 

746 

Plate,  tailswing  cover 

1 

31# 

8.10 

256 

XA 

747 

Cover,  tool  box 

1 

18  l/2# 

5.00 

256 

74ft 

Platform, operator ' s  side 

1 

395# 

100.00 

256 

XA 

749 

Plate,  floor 

1 

28# 

4.80 

256 

XA 

750 

Support,  platform 

1 

10# 

4.60 

256 

XA 

751 

Clip,  floor  plate 

2 

3  pcs.l# 

.24 

256 

XA 

752 

Plate,  floor 

1 

28# 

4.80 

256 

XA 

753 

Platform,  opposite 

operator 's 

1 

260# 

57.50 

256 

XA 

754 

Bracket,  platform 

1 

2  l/4# 

1.00 

256 

XA 

755 

Guard,  v/indow 

1 

11# 

2.70 

257 

XA 

756 

Guard,  window 

1 

18# 

3.00 

257 

XA 

757 

Lock,  door 

1 

3# 

3.00 

257 

XA 

758 

Padlock,  door -with  keys 

nA-500 

2 

2  pcs.l# 

.65 

XA 

759 

Key,  padlock 

2 

16  DCS.1# 

.25 

257 

XA 

760 

Guard,  window 

1 

v# 

XA 

761 

Guard,  window 

1 

11#  , 

3.50 

257 

XA 

762 

LxuarQ,  wxnp.cj'w 
Bar,  guard  holder 

Q 

^  on 

XA 

763 

1 

3# 

.75 

257 

XA 

764 

Holder,  window  guard 

1 

9  l/2# 

3.35 

257 

XA 

765 

Lock,  window  guard 

1 

3  pcs.l# 

.65 

257 

XA 

766 

Bolt,  stove -round  head 
3/16"  X  3/4"  N.  C. 

1 

90  pcs.l# 

.50* 

257 

Price  Per  100  Pes. 
Over  200  Pes.  Per  Lb. 
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Part 

Name  and  Description 

Approx . 

Price 

No 

of  Part 

Qty. 

We  ight 

Each 

No. 

XA 

767 

Washer,  lock-3/l6" 

7 

XA 

768 

Nut,  square -3/16"  N.C. 

7 

105  nca . 1# 

.  10* 

XA 

769 

Nut,  square-l/4"  N.C. 

26 

75  pcs.l# 

.404t 

XA 

770 

Washer,  lock-l/4" 

30 

XA 

771 

Bolt,  stove-flat  head 
1/4"  X  3/4"  N.  Co 

2 

50  pes • 1# 

.  20'M' 

257 

XA 

772 

Holder,  window  guard 

1 

9  l/2# 

3  .35 

257 

XA 

773 

Bolt,  stove -round  head 
5/16"  X  1/2"  N.  C. 

126 

32  pcs.l# 

.02 

XA 

774 

Roof,  cab 

1 

75# 

26.50 

258 

XA 

775 

Panel,  cab-inner  section 

1 

15  l/2# 

12.50 

25S 

XA 

776 

Guide ,  door 

Nut,  hexagon-5/l6"  N.C. 
Washer,  flat-5/l6"  Std. 

1 

8# 

2.10 

253 

Y  A 

'7'7»7 

1(1 

10 

50  pcs.l# 

.70'J^ 

V  A 

/  /o 

10 

90  pcs.l# 

.20* 

XA 

Panel,  cab -outer  section 
Door,  hinged 

1 

14  5# 

34.00 

258 

XA 

780 

1 

57# 

15.  00 

258 

XA 

781 

Door,  operator's 

1 

102# 

53 . 10 

258 

JCA 

782 

Glass,  sash 

4 

3# 

.60 

258 

V  A 

XA 

783 

Sash,  window-with 
glazing  angles  and 

13  l/4# 

cork  assembled 

1 

20.00 

258 

V  A 

Latch,  door 

2 

16  pc  s  .  1# 

.80 

V  A 

aA 

r  bo 

Rivet,  iron-1/4"  x 
5/8" 

10 

77  pcs.l# 

.10* 

AA 

Track,  door  roller 

2 

11# 

2.75 

Y  A 
AA 

/^o  / 

Lock,  door 
Spring,  door  lock 

6 

5  pcs.l# 

.50 

YA 
AA 

r  Do 

6 

16  pcs.l# 

.35 

Y  A 
AA 

Sash,  window  with 
glazing  angles  and 

10  l/2# 

cork  assembled 

1 

20.00 

258 

"V  A 

XA 

790 

Roller,  door 

8 

1# 

.55 

XA 

791 

Pin,  roller 

8 

5  pc  s  .  1# 

.  15 

XA 

792 

Panel,  front  with 

windov/  sash 

1 

56# 

17.50 

258 

XA 

793 

Door,  roof 

1 

6  3/4# 

4.00 

258 

XA 

794 

Rivet,  iron-l/4"  x 
1-1/4" 

1 

43  DCS . 1# 

.  20* 

258 

XA 

795 

Filler,  latch 

1 

10  pcs.l# 

.  15 

258 

XA 

796 

Latch,  door 

1 

5  pc  s  •  1# 

1.00 

258 

V  A 

XA 

f*  O  1*7 

797 

Bolt,  machine -3/8"  x 

1"  N.  C. 

12 

19  pcs.l# 

.03 

V  A 

XA 

rr  o  o 

798 

Glass,  sash 

2 

2  l/2# 

.50 

258 

XA 

799 

Sash,  window  with 

glaxing  angles  and 

6  l/2# 

cork  assembled 

1 

12  .00 

258 

XA 

800 

Panel,  cab-inner  section 

1 

90# 

42.00 

258 

XA 

801 

Glass,  sash 

2 

3  l/2# 

.60 

258 

XA 

802 

Sash,  window  with  glaz- 
ing angles  and  cork 

10  l/2# 

assemb led 

1 

20.00 

258 

XA 

803 

Bolt,  spring  PR-1000 

1 

16  pcs.l# 
3  3/4# 

.05 

258 

XA 

804 

Glass,  sash 

2 

.70 

258 

XA 

805 

Sash,  windovj  with 
glazing  angles  and 

cork  assembled 

1 

11# 

19.00 

258 

XA 

806 

Glass,  sash 

4 

7  l/2# 

4.80 

253 

*  Price  Per  100  Pes. 

**  Over  200  Pes.  Per  Lb ■ 
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Part 

11  fcul Iv?    oL  livj,     lit;  H  V-' 1  X  p  U  X  VJIl 

Approx- 

Fr  xc  e 

Page 

No 

> 

of*  pQr»4- 

oi    Fax  L 

we  xgn u 

Each 

Y  A 
Ail 

Rod,  tie 

1 

3/4# 

t  .90 

258 

Ail 

ROR 
owo 

Spacer,  pipe 

1 

1  l/4# 

.35 

258 

Y  A 
Aii 

Sash,  window  with  glaz- 
ing angles  and  cork 

10  l/2# 

assembled 

1 

17.50 

258 

YA 
Ail 

O  X\y 

Lock,  window 

4 

16  pc  s  .  1# 

.30 

258 

Y  A 
Ail 

Al  1 

Nut,  wlng-l/4"  N.Co 

8 

64  pcs.l# 

.02 

YA 
Aii 

m  o 

Bolt,  stove -round  head 
1/4"  X  3/4"  N.C. 

24 

48  pcs.l# 

.02 

Y  A 
AA 

Washer,  flat-l/4"  Std. 

8 

142  pcs.l# 

.10* 

258 

Y  A 
Ail 

O  a.*x 

Plate,  front 

1 

9# 

2.00 

258 

Y  A 
AJl 

Bar,  latch 

4 

3  pcs.l# 

2.00 

258 

Y  A 
Aii 

Section,  Inner -front 
Roof,  cab 

1 

38# 

19.00 

259 

YA 

817 

1 

55# 

18.00 

259 

XA 

818 

Door,  upper  front 

1 

25# 

7.90 

259 

YA 
AJl 

PT  Q 

OX«7 

Slide,  door 

2 

2  l/2# 

1.00 

259 

YA 
Art- 

PPO 

Member,  cross-lower  front 

1 

10  l/2# 

2.70 

259 

YA 

A.il 

Section,  inner -rear 

1 

22# 

10.50 

259 

YA 

Avl 

Guide,  door 

1 

8# 

2.40 

259 

XA 

823 

Handle ,  door 

1 

4  pes .  1# 

.24 

259 

Y  A 

Ail 

P?4 

Door,  sliding 

1 

20#  ^ 

7.25 

259 

YA 

Connector,  panel 

1 

3/4# 

.45 

§59 

YA 
Aii 

Section,  outer -front 

1 

155# 

43.00 

259 

Y  A 
AA 

Panel,  rear  side 

1 

35# 

8.40 

259 

Y  A 

AA 

Door,  sliding 

1 

92# 

20.00 

259 

Y  A 

AA 

POQ 

Roof,  reso? 

1 

12 1# 

22.00 

260 

Y  A 
AA 

Back,  cab 

1 

285# 

52.00 

260 

Y  A 
AA 

p"^  1 

oO  J. 

Door,  rear -half 

1 

66# 

11.50 

260 

Y  A 

AA 

P^O 

Guide,  door 

1 

11  l/2# 

7.00 

260 

YA 

fi33 

Door,  rear -half 

1 

60# 

12.00 

260 

Y  A 

AA 

Track,  door  roller 

1 

30# 

10.00 

260 

XA 

835 

Guar d ,  bu Ikhe  ad - 1  op 

1 

28y 

8.10 

261 

YA 

AA 

Guide,  flared 

1 

2  l/4# 

1.45 

261 

YA 

AA 

Plate,  guard 

1 

3/4# 

1.10 

261 

Y  A 
AA 

Cover,  plate 

1 

3  l/2# 

.85 

261 

YA 

Bracket,  brake 
Door,  hinge 

2 

2# 

.75 

261 

YA 
AA 

PAD 

1 

1  3/4# 

2.25 

261 

Y  A 
A  A 

o*±  X 

Rivet,  round  head 
5/16"  X  1/2"  long 

( iron) 

2 

48  pcs.l# 

.30* 

261 

YA 

Ail 

R42 

Cover,  plate 

2 

3/4# 

1.75 

261 

YA 

R43 

Bulkhead,  upper 
Support,  angle 

1 

35# 

15.00 

261 

XA 

844 

1 

1# 

.65 

261 

YA 
AA 

Bolt,  stove -round  head 
5/16"  X  1-1/4"  N.C. 

2 

23  pcs.l# 

.03 

261 

YA 
AA 

Plate,  guard 

1 

.90 

261 

YA 

AjU 

R4  7 

Bulkhe ad,  t op -upper 

I 

.7  l/2# 

1.50 

261 

XA 

848 

Bulkhead,  front 

1 

19  l/2# 

4.20 

261 

XA 

849 

Bulkhe  ad ,  t  op - 1 ewer , 
with  hinged  door 

1 

9  l/2# 

5.10 

261 

XA 

850 

Plate,  side 

1 

1  l/2# 

.85 

261 

XA 

851 

Plate,  side 

1 

1  l/2# 

.60 

261 

XA 

852 

Guard,  bulkhead  side 

1 

14  l/2# 

3.90 

261 

XA 

853 

Plate,  connection 

1 

1# 

.30 

261 

XA 

854 

Bulkhe  ad ,  lower -s  ide 

1 

22  l/2# 

12.00 

261 

XA 

855 

Support,  angle 

1 

1  l/2# 

.60 

261 

-J^  Price  Per  100  Pes. 
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Part 

Name  and  Description 

Approx. 

Price 

Page 

of  Part 

Qty. 

Weight 

Each 

No. 

Y  A 

Qcr  A 
OOD 

Guard,  bulkhead  side 

1 

11  l/2# 

$4.80 

261 

XA 

Q  err 

Plate,  connection 

1 

8  pcs.l# 

.24 

261 

V  A 

QC^Q 

oOo 

Bu Ikhe  ad ,  lowe  r - s 1 de 

1 

"J 

9.90 

261 

oOb 

Support,  angle 

1 

.70 

261 

Y  A 
AA 

PAH 

Bulkhead,  upper 
Support,  anrle 

1 

32# 

15.00 

261 

Y  A 
AA 

PA  1 
oD  X 

1 

1# 

.24 

261 

Y  A 
AA 

Nipple,  W0I.-I/4"  X 
1  1/?" 

2 

22  pcs.l'# 

.05 

Y  A 
AA 

ODO 

Nipple,  W,I.-l/4"  X 

6" 

3 

5  pcs.l# 

.10 

Y  A 
AA 

OOft 

Hippie,  W.I. -1/4"  X 
8-1/2" 

1 

3  pcs.l# 

.22- 

263 

XA 

Bracket,  grease  oipe 

1 

10  pcs.l# 

.18 

263 

YA 

W  \J 

Nipple,  W.I ,-1/4"  X  9" 

3 

3  pcs.l# 

.26 

263 

CJvJ  I 

Nipple,  W.I. -1/4"  X  5" 

2 

6  pcs*l# 

.08 

263 

Y  A 

Nipnle,  W.I.-1/4"  x 
3-1/2" 

1 

8  pcs.l# 

.07 

263 

YA 

869 

Support,  grease  pipe 

3 

8  pcs.l# 

.24 

263 

Y  A 
AA 

O  /U 

Pipe,  W.I. -1/4"  X  25" 

2 

1^^ 

.55 

263 

Y  A 
AA 

o  1 

Pipe,  W.I. -1/4"  X 

27-1/2" 

1 

1# 

.57 

263 

Y  A 

AA 

Pipe,  W.I. -1/4"  X 

15-1/2" 

1 

2  pcs.l# 

.35 

263 

Y  A 

AA 

O  (O 

Union,  hair  WE-i;48x5 

2 

20  pcs.l# 

.17 

263 

Y  A 
AA 

O  ft 

Tubinf,  flexible  p;rease 

2 

8  pcs.l# 

1.15 

263 

Y  A 

AA 

O  /O 

Union,  half  V;E-W48x5A 

2 

13  pcs.l# 

.24 

263 

AA 

O 

Nipple,  W.I. -1/4"  X  3" 

4 

10  pcs.l# 

.06 

Y  A 

AA 

a  f  ( 

Elbow,  W.I. -1/4"  X  45° 

2 

12  pC3.1# 

.14 

263 

Y  A 
AA 

cW  o 

Pipe,  W.I. -1/4"  X  29" 

1 

1# 

.57 

263 

AA 

Q  rr  n 

Pipe,  W.I. -1/4'^  X  24" 

1 

3/4# 

.55 

263 

AA 

ooU 

Sunport,  urease  pipe 

1 

1  l/4# 

.70 

263 

XA 

881 

Pipe,  W.I. -1/4"  X 

13-1/2" 

1 

2  pcs.l# 

.30 

263 

XA 

882 

Pipe,  W.I. -1/4"  X  8" 

1 

7  pcs.l# 

.20 

263 

XA 

8Co 

Nipple,  W.I. -1/4"  X  10" 

1 

3    DCS . 1# 

.28 

263 

XA 

884 

Plate  ,  attachment 

1 

3  pc  s . \§ 

.70 

264 

XA 

885 

Screw,  drive -#7xl/2" 
Parker -Kal on 

24 

16  pce,l# 

.50* 

XA 

886 

Guard,  cable 

1 

32# 

7,50 

264 

XA 

387 

Boom,  crane  inner 

sect  ion 

1 

270.00 

264 

XA 

888 

Sheave,  boom  suspension 
with  bushin{r 

19  l/2# 

1 

16,00 

265 

XA 

889 

3ushin(^,  bronze 

3 

1  l/2# 

3.50 

V  A 

XA 

Dowel,  bronze 

10 

16  pca.l# 

.05 

aA 

DOT 

Cotter,  3/8"  X  2-l/^»' 

1 

13  DC3.1# 

.02 

265 

V  A 

XA 

Q  QO 

Pin,  housing 

1 

6  i/2# 

1.50 

265 

Y  A 

AA 

Pin,  lock 

2 

5  ncs.l# 

.30 

265 

V  A 

XA 

O  O  /I 

894 

Anchor,  dead  end 

1 

6#' 

2.50 

265 

XA 

895 

Anchor,  dead  end 

1 

6# 

2.50 

265 

XA 

396 

Pin,  sheave 

1 

4  l/2# 

3.00 

265 

XA 

897 

lU    DCS  •  JJff 

XA 

898 

Housinc  shet?.ve 

1 

16# 

17.50 

265 

XA 

899 

Bracket,  housing 

1 

36  l/2# 

12.50 

265 

XA 

900 

Boom,  crane -outer 

section 

1 

835# 

276.00 

26  5 

Price  Per  100  Pes . 
Over  200  Pes.  Per  Lb. 
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Part 

Name  and  Description 

Approx . 

Price 

Page 

No 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

901 

Nut,  square -5/8"  N.C. 

8 

28  pcs.l# 

—T  

$  .01 

2  65 

XA 

902 

Bolt,  stove -round  head 
3/8"  X  3/4" 

8 

20  pcs.l# 

.03 

265 

XA 

903 

Plate,  name 

2 

1# 

o90 

265 

XA 

904 

Yoke,  boom  point 

1 

145# 

73  .00 

265 

XA 

905 

Rivet,  button  head 

5/8"  X  1-3/4"  (Steel) 

18 

4  pes . 1# 

.02 

265 

XA 

906 

Plate,  filler 

o 
c 

3# 

.60 

265 

XA 

907 

Sheave, point  with  bushing 

2 

45# 

32  .00 

266 

XA 

908 

Washer,  thrust 

2 

2  pcs.l# 

.17 

266 

XA 

909 

Spacer,  pipe 

o 

3/4# 

.35 

266 

XA 

910 

Sheave,  suspension  with 
bushing 

18  l/2# 

2 

12.00 

266 

XA 

911 

Spacer,  cast  iron 

2 

4  l/4# 

1.10 

266 

XA 

£12 

Bushing,  bronze 

2 

2# 

3.00 

266 

XA 

913 

Gua  r  d ,  c  ab le -b  o 1 1  om 

2 

23  l/2# 
V  l/2# 

6.00 

266 

XA 

914 

Guard,  cable -center 

1 

17.00 

266 

XA 

915 

Guard,  cablQ-tOD 

1 

5# 

2. 10 

266 

XA 

916 

Cotter,  1/2"  x  3-1/2" 

6 

5  pcs.l# 

.05 

XA 

917 

Shaft,  boom  point  sheave 

1 

31# 

7.00 

266 

XA 

918 

Washer,  thrust 

1 

1# 

2.70 

266 

XA 

919 

Sheave,  hook  block  with 
bushing 

1 

40# 

35.00 

268 

XA 

920 

Dowel,  bronze-l/4"  x 

7/S" 

1 

70  pcs.l# 

.02 

268 

XA 

921 

Bushing,  bronze 

1 

1  3/4# 

3.60 

268 

XA 

922 

Washer,  thrust 

2 

1# 

.90 

268 

XA 

923 

Plate,  block 

1 

f  11 

65# 

35.00 

268 

XA 

924 

Plate ,  c heek 

Q 

14^ 

27 . 00 

2o8 

XA 

925 

Spacer,  pipe 

4 

2  pes  .  i# 

.25 

266 

XA 

926 

Bolt,  machine -3/4"  x 

11'  IT  .  C  • 

4 

1  l/2# 

.20 

268 

XA 

927 

Socket,  cable  wedge 

1 

8# 

4  .20 

268 

XA 

928 

Cotter,  3/6"  x  2-1/4" 

2 

15  pes  •  1# 

.02 

268 

XA 

929 

Pin,  wedfe  socket 

1 

2  l/4# 

.65 

268 

XA 

930 

Screw,  cap-flat  head 
1/2"  X  1"  N.  C. 

2 

8  pcs.l# 

.09 

268 

XA 

931 

Washer,  1524-1 

2 

.05 

268 

XA 

932 

Plate,  lock 

1 

-  2  pcs.l# 

2.40 

268 

XA 

933 

Pin,  sheave 

1 

9# 

3.00 

268 

XA 

934 

Nipple,  W.I. -1/8"  X  2" 

1 

25  pcs.l/^ 

.05 

268 

XA 

935 

Plate,  block 

1 

65# 

35.00 

268 

XA 

936 

Pin,  Lock 

1 

8  pcs.l# 

.05 

26  8 

XA 

937 

Nut,  slotted 

1 

4# 

2.50 

268 

XA 

938 

Bearinir,  roller  RC-CT-19 

1 

2  l/4# 

27.00 

268 

XA 

939 

Pin,  hook 

1 

9.50 

258 

XA 

940 

Hook,   10  ton  -  15 

v;l  11  iarr:s -Vulcan  223B1 

1 

46# 

40.00 

268 

XA 

941 

Conduit,   1/2"  X  67"  long 

1 

4  l/2# 

.50 

270 

XA 

942 

Fitting,  Kondu-l/2" 
K-C2 

3 

1# 

-.60 

XA 

943 

Conduit,   1/2"  X  7"  long 

1 

2  pcg.l# 

.10 

270 

XA 

C44 

Fitting,  Kondu-1/2" 

K-^2  ^ 

6 

3/4# 

.40 

Price 
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Part 

Name  and  Description 

Apnrox • 

Pr  ice 

Per"© 

No 

we igRu 

Liac  n 

i.  o  • 

XA 

945 

Receptacle ,  Kondu- 

1/2"  K-PRS2 

3 

3  pcs.V/ 

5  .55 

270 

Bushing,  socket -3/3" 

3 

.01 

2  70 

XA 

947 

Cap,  socket  DR-3981 

3 

8  pcs.l# 

.10 

270 

XA 

Body,  socket  BR-3984 

3 

5  pes . 1# 

.30 

270 

Y  A 

Aii 

Q4.Q 

Lamp,  60  watt-110  volt 

Wes tinghouse 

3 

10  pcs.l# 

.10 

270 

y  A 

Fitting,  Kondu-l/2" 
K-T2 

4 

1# 

.75 

270 

XA 

O.Rl 

Conduit,  1/2"  X  33" 

2  l/2# 

long  212E367-31 

1 

.30 

270 

XA 

CO*-' 

Wire,  R.C     ^^4-00'  0" 

1  l/4# 

long 

1 

1 . 80 

270 

XA 

v7  O  W 

Nat,  wire 

12 

112  pcs.l# 

.05 

'^A 

Cover,  Kondu  K-200 

4 

9  pcs.l# 

.07 

270 

YA 

Conduit,  1/2"  x  73"  Ion- 
Strap,  pipe-l/2" 

1 

4  3/4# 

.55 

270 

YA 

»J  O  nJ 

2 

25  pcsol^' 

.01 

270 

YA 

Cover,  Kondu-l/2" 

K-210G23 

3 

8  pcs.l# 

.35 

270 

YA 
Ail 

Cord,  16-2  Super  Service 

7"  lon^- 

3 

10  pcs,l# 

.10 

270 

XA 

^  \J  ^ 

Conduit,  1/2"  X  61"  long 

1 

4# 

o45 

270 

y  A 

i/  \j  w 

Fittinr,  Kondu-l/2" 

K-LR2 

1 

1# 

.60 

270 

V  A 

AA 

OA  1 
Jo  L 

Nut,  wire  106 

11 

48  pcsol# 

.05 

Y  A 
AJl 

Conduit,  1/2"  X  26"  long 

1 

1  3/4# 

.20 

270 

Y  A 
AA 

C700 

Fitting,  Kondu-l/2" 

K-A2 

2 

3/4# 

.40 

270 

Y  A 
AA 

c?D*± 

Gasket,  Kondu  K-GR2 

10 

80  pcs.l/S^ 

11  3/4?;^' 

.12 

XA 

965 

Support,  light 

1 

1.20 

270 

XA 

Brace,  support 

2 

8  pcs.l# 

.25 

270 

XA 

967 

Bolt,  stove-round  head 
5/16"  X  3" 

2 

13  pCE.l# 

.04 

270 

XA 

968 

C onne ctor,  Greenfield 

KC12 

1 

5  pes  ol# 

.10 

270 

Xk 

969 

Conduit, 1/2"  x  2-1/2" long 

2 

7  pcs.l# 

.05 

270 

XA 

970 

Conduit,   1/2"  x  50"  long 

1 

3  l/4# 

.40 

270 

XA 

971 

Plate,  switch  K-1781B 

1 

6  pcs,l# 

.10 

270 

XA 

972 

Conduit,  1/2"  X  29"  long 

1 

2# 

.20 

270 

XA 

973 

Fitting,  Kondu-l/2" 

K-LB2 

1 

1# 

.60 

270 

XA 

974 

Conduit,  1/2"  X  42"  long 

1 

2  3/4# 

.25 

270 

YA 
AA 

u  I  u 

Nipple,  special  l/2"  x 
1-1/4"  thread  one  end 

1 

5  pcs.l# 

.05 

270 

XA 

Elbow,  Pyle-Natlonal  PN- 

FCCF-ll-L 

1 

3/4# 

.50 

270 

XA 

Q77 

Conduit ,  Greenf ield- 

1/2"  X  10" 

1 

2  pcs.l# 

.10 

270 

XA 

978 

Conduit,  1/2"  x  28"  long 

1 

2# 

.20 

270 

XA 

979 

Cover,  Kondu  K-21F4 

6 

6  pcs.l# 

.35 

XA 

980 

PN-DB3 

7 

6  pcs.l# 

.30 

XA 

981 

Body,  cable  ^rlp  PN-DB- 

3 -A 

7 

9  pcs,l# 

.15 

XA 

982 

Grormiet,  rubber 

PN-DB-4-C 

13 

.08 

«  Price  Per  100  Pes. 
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Part 

Name  and  Description 

Approx . 

Price 

Pa  crfk 

No, 

of  Part 

Otv. 

Weight 

Each 

No . 

XA 

983 

Nut,  cable  grip 

PN-DB-4-B 

13 

32 

DCS . 1# 

$  .15 

XA 

984 

Support,  light 

1 

4 

i/2# 

1.85 

270 

XA 

986 

Bracket,  switch 

1 

3 

pes . 1# 

.30 

270 

XA 

986 

Fitting,  Kondu-l/2" 

K-FSE12 

1 

2# 

1.00 

270 

XA 

987 

Switch,  toggle  K-1L1311 

2 

11 

pes .1# 

.40 

270 

XA 

988 

Roceptacle-2  Pole  Mid- 

_i                   M        ^                  tf                       *i  If 

get  Trlploc  "Female" 

PN-RAD-3115221 

3 

5 

pes . 1# 

1.50 

XA 

989 

Contact,  ferr.ale 

PN-RA215 

3 

16 

pes .1# 

.95 

XA 

990 

She  11 ,  plug-f em.ale 

PN-RAD15031 

3 

8 

pes . 1# 

.85 

XA 

991 

Cord,  16-2  Super  Service 

10-1/2"  long 

1 

8 

pcp .1# 

.10 

270 

XA 

992 

Conduit ,1/2"  X  16'-C"'long 

1 

12 

l/2# 

1.44 

271 

XA 

995 

Wire ,  #14R .C , -85 ' -0" 
long 

1 

5# 

1.70 

271 

XA 

994 

Cord,  16-2  Super  Service 
Id  long 

1 

4 

pes . 1# 

.  10 

271 

XA 

995 

She  11, plug-male  PN-PA15031 

X 

0 

5 

pC8.1# 

.85 

XA 

996 

Contact,  male  PN-PA215 

3 

21 

pes . 1# 

.95 

XA 

997 

Plug,  male-'2  pole  PN-Kid- 

get  Triploc  PAD3115221 

3 

3 

pes . 1# 

1.50 

XA 

998 

Conduit, 1/2"  X  22-l/2"long 

1 

2#  ^ 

.20 

271 

XA 

999 

Pin,  swivel 

1 

1  l/2# 

1.00 

271 

XA 

1000 

Bracket,  angle 

1 

5 

l/2# 

1.70 

271 

XA 

1001 

Bracket,  angle 

1 

5 

l/2# 

1.70 

271 

XA 

1002 

Conduit, 1/2"  X  18' -0" long 

1 

16# 

1.60 

271 

XA 

1005 

Cord,  16-2  Super  Service 

12"  long 

3 

5 

pes . 1# 

.10 

271 

XA 

1004 

Closure ,  reflector 
CH-KL5694 

2 

1  l/4# 

2.3a 

272 

XA 

1005 

Screw,  machine "^round 

head  #6-32x3/4" 

4 

.01 

272 

XA 

1006 

Bolt,  Garria£^e^l/4" 

20  X  3/4"  long 

4 

35 

pes . 1# 

•  02 

872 

XA 

1007 

Washer,  look  GH-KL5S96 

4 

4B 

pes .  1# 

.04 

272 

XA 

1008 

Support,  reflector 

CH-KL1193 

2 

2 

po  8 . 1# 

.75 

272 

XA 

1009 

Lens,  reflector 

l/2# 

CH-HL6S14 

2 

1 

3.50 

272 

XA 

1010 

Reflector,  flood  light 
CH-KL5366 

3/4# 

2 

1 

8.50 

272 

XA 

1011 

TiXniig   lena  clamping  with 

screws  eH-KL5675 

2 

3 

pea  .  1# 

1.50 

272 

XA 

1012 

Grommat,  rubber 

CH-KL6537 

2 

48 

pc  s .  1# 

.13 

272 

XA 

1013 

Washer,  retainer 
CH-KL5695 

2 

16 

pes . 1# 

.35 

272 

XA 

1014 

liW-LLlOX  ,     oUUxvOL     V>  n.     Xv  i-fiJ  VJ  17 -L 

0 

3 

pes • 1# 

•  *  «j 

XA 

1015 

Socket,   lamp  CH-KL1198 

2 

4 

pes  ol# 

.50 

272 

XA 

1016 

Lamp,  250  Watt. -110 

volts  Westinghouse 

2 

4 

pc  s .  1# 

1.15 

272 

XA 

1017 

Screw,  machine -round 

head  #8-32x1/2" 

2 

.01 

272 

Hr^  Over 
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Part 

riame  ana  uescnpuion 

Appr ox. 

Pr  lee 

Page 

No. 

yty . 

Weight 

Each 

"NT  r\ 

In  o  • 

YA 

Cord,  service  CH-KL5700 

2 

4 

pc  s .  1# 

$  1.00 

272 

1019 

Plug,  Benjamin  903 

3 

12 

pes . 1# 

.20 

Socket,  light 

3 

1  l/2# 

1.05 

1  OPT 

Lamp,  100  Watt-110 

volts  Westinghouse 

1 

10 

pcs.l# 

.  15 

273 

XA 

1022 

Ell,  Condulet  VEL1190 

1 

3/4# 

.35 

273 

YA 

Nipple,  close-l/2'*  W,l. 

2 

14 

pC  3  .  1# 

.05 

273 

XA 

1024 

Bolt,  stove-flat  head 
1/4-20x3/4" 

4 

50 

pc  s  .  1# 

.02 

273 

XA 

lop's 

Flange,  floor-l/2" 

1 

2  DCS.1# 

1  3/4# 

.25 

273 

YA 

Reflector,  light  GO-90228 

1 

1.90 

273 

XA 

1027 

Cord,  Super  Service 

16-2  X  23"  long 

1 

10 

pes  <.  1# 

.10 

273 

YA 

1  OPA 

Cord,  16-2  Super  Service 

24"  long 

1 

3 

PC3.1# 

.15 

274 

Y  A 
Aii 

1  npQ 

Screw,  machine  #4-36x 
5/32"  Hdo  Stl. Rolled 

thread  (Cad. Pet.) 

2 

.02 

274 

YA 
Ail 

Grip,  cord  PN-BD945 

1 

2 

pes . 1# 

.65 

274 

YA 

Nut,  compression 

pes. 1# 

PN-DB-9-B 

1 

4 

.18 

274 

XA 

1032 

Grommet,  rubber 

PN-DB-9-D 

1 

.12 

274 

XA 

A.A 

1033 

Elbow,  cord  grip 
PN-DB945-A 

1 

3 

pes .1# 

.48 

274 

XA 

1034 

Bracket,  swivel 

1 

3 

3/4# 

1.30 

274 

XA 

1035 

Reflector,  light-  less 

socket  GO-50216 

2 

4 

l/2# 

3.05 

274 

XA 

1036 

Lamp,  200  Watt-110 

volts  Westinghouse 

2 

4 

pes . 1# 

.27 

XA 

1037 

Cord,  16-2  Super  Service 

17"  long 

1 

4 

pes . 1# 

.10 

275 

XA 

1038 

Bracket,  reflector 

1 

8 

3/4# 

1.25 

275 

XA 

1039 

Pliers,  6" 

1 

2 

pes . 1# 

.50 

276 

XA 

1040 

V^rench,  spanner  for  brakes 

1 

1 

l/2# 

.70 

276 

XA 

1041 

Wrench,  water  pump 

1 

10 

pes . 1# 

.20 

276 

XA 

1042 

Wrench,  open  end-Bonney 
1-1/4"  for  adjusting 

clutches  iS4^ 

1 

3 

pes . 1# 

1.65 

276 

XA 

AA 

1 043 

X  v/*ro 

Wrench,  adjusting  cres- 

ent  10" 

1 

1# 

1.55 

276 

YA 

AA 

104.4 

Gun,  Alemite  Grease - 

13  oz.  A-6637 

1 

3 

l/2# 

5.75 

276 

XA 

1045 

Wrench,  double  head  for 

5/8"  and  3/4"  nuts  37 

1 

2# 

1.75 

276 

XA 

1046 

Hose,  grease  gun- 

Alemite  15"  with  coup- 

ling A-5823 

1 

3/4# 

6,30 

276 

XA 

1047 

Wrench,  double  head  for 

7/8"  and  1"  nuts  41 

1 

4# 

4.20 

276 

XA 

1048 

Can,  oil-l/2  pint 

1 

3 

pes . 1# 

.40 

276 

XA 

1049 

Wrench,  18"  pipe 

1 

4 

l/4# 

2.65 

276 

XA 

1050 

Grit,  Aloxite  cloth 

2"  X  18"  #50 

1 

16 

pc  8  .  1# 

.10 

276 

XA 

1051 

Wrench,  monkey -12" 

1 

2 

l/2# 

2.55 

276 

XA 

1052 

Wrench,  box  for  5/8"  nuts 

1 

1# 

1.20 

276 

^  Price  Per  100  Pes. 
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Part 

Name  and  Description 

Approx . 

Price 

Page 

No 

of  Part 

Qty. 

Weight 

Each 

No. 

XA 

1054 

Padlock^  laminated  with 

SP  .DO 

chain  and  keys 

o 

2 

pes . 1# 

XA 

1056 

Wrench,  spark  plug  With 

pc  s .  1# 

handle 

1 

2 

.25 

276 

XA 

1057 

Crank,  starting 

1 

6# 

7.00 

276 

XA 

1058 

Wrench,  socket  for 
crawler  tie  bracket 

bolt  3 

1 

1.50 

276 

Wrench,  offset  socket 
for  3/4"  nuts 

1 

2  3/4# 

2  .10 

276 

XA 

1060 

Extinguisher,  f Ire-Pyrene 

PY-C31-T 

1 

9  3/4# 

11.50 

276 

XA 

1061 

Wrench,  drum  barrel  for 

3/4"  X  7/8"  nuts 

1 

3/4# 

1.65 

276 

XA 

1062 

Chisel,  Doso-3/4"  x  9" 

1 

1# 

.75 

276 

XA 

1063 

Bolt,  stove -round  head 
3/16"  X  1/2" 

12 

106 

pes  o 1# 

.50* 

XA 

1064 

Wrench,  crawler 

1 

8 

4  .30 

276 

XA 

1065 

Driver,  screw 

1 

2 

pes . 1# 

.70 

276 

XA 

1066 

Link,  repair  for  traction 

chain 

1 

3# 

1.40 

276 

XA 

1067 

Pipe,  grease  for  pilot 

bearing 

1 

6 

pc  s  .  1# 

.31 

276 

XA 

1068 

Hammer,  ball  Peen-2  lbs. 

1 

2  l/4# 

1.20 

27  6 

XA 

1069 

Pin.  drift 

1 

1# 

o40 

276 

XA 

1070 

Pin,  rivet -43/64" 
long  A-51538 

1 

165 

pc  s  .  1# 

.02 

278 

XA 

1071 

Pin,  rivet-2l/32" 
long  A-50897 

2 

192 

pc  s  .  1# 

.05 

278 

XA 

1072 

Spacer,  link  A-50899 

1 

.03 

278 

XA 

1073 

Pin,  rlvet-17/32" 

long  A-50896 

1 

.05 

278 

XA 

1074 

Link,  pivot  A-50898 

2 

48 

pes . 1# 

.  10 

278 

XA 

1075 

Pis  ton, head- 
Not  sold  separately 
Order  XA  1076 

XA 

1076 

Head,  pi?ton  and 

3/4# 

A-G50911 

1 

2.  15 

278 

XA 

1077 

Plug,  adjusting-l/8" 

pes* 1# 

A-A-155 

1 

55 

.02 

278 

XA 

1078 

Follower,  grease 

A-G52036 

1 

20 

pes . 1# 

.60 

278 

XA 

1079 

Nut,  hexagon-l/4"  x 

pes . 1# 

20  A-40355 

1 

125 

.05 

278 

XA 

1080 

Packing,  cord  A-52033 

1 

.05 

278 

XA 

lOBl 

Nut,  EexRcion  A-53735 

1 

22 

pc  s  .  1# 

.25 

278 

XA 

1082 

Spring,  main  A-52032 

1 

4 

pCSc  1# 

.50 

278 

XA 

1083 

Lever,  hand  A-5092 

1 

3/4# 

1.00 

278 

XA 

1084 

Sleeve,  piston  A-51914 

1 

18 

pes . 1# 

.  10 

278 

Y  A 

lUoD 

Gasket,  cylinder 

A-50903 

1 

.05 

278 

XA 

1086 

Cylinder,  grease 

A-G50888 

1 

1# 

2.00 

278 

XA 

1087 

Latch,  release  A-52031 

1 

10 

pc  s .  1# 

.15 

278 

XA 

1088 

Knob,  follower  A-42221 

1 

3 

pes . 1# 

.35 

278 

XA 

1089 

Rod,  follower  A-52037 

1 

4 

pc  s  .  1# 

.50 

278 

■»  Price  Per  100  Pes. 

Over  200  Pes.  Per  Lb.      j  Original  from 
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Name  and  DeacrlDtlon 

Appr ox. 

IX  X  \^  u 

No 

of  Part 

Of  V 

Weight 

IZi  r3.  (w/  i  1 

No 

XA 

1090 

Spring,  follower  A-53751 

1 

45 

D  C  S  • 

1# 

i  .10 

278 

XA 

1091 

Plug,  body  A-42023 

1 

28 

1* 

.30 

277 

XA 

1092 

Gasket,  plug  A-G-985 

1 

.05 

277 

XA 

1093 

Seal,  rubber  A-301030 

1 

.25 

277 

XA 

1094 

Washer,  steel  A-301031 

1 

,  03 

277 

XA 

1095 

Spring,  check  A-Z715 

1 

.03 

277 

XA 

1096 

Adaptor,  hose  A-301976 

1 

pc  S  • 

1^ 

.30 

277 

XA 

1097 

Ball,  steel  A-C-122 

1 

.05 

277 

XA 

1098 

Body,  coupling  A-42035 

1 

2 

pc  s  • 

1# 

2.25 

277 

XA 

1099 

Hose,  grease-18" 

A-G51410 

1 

3 

pc  s  • 

1# 

1.60 

277 

yjL 

1100 

Ring,  hose  A-43B09 

1 

10 

DCS  • 

.  10 

277 

XA 

1101 

Stud,  female  A-H-15-100 

1 

17 

pes  • 

.15 

277 

XA 

1102 

Cup,   leather  A-46113 

1 

.04 

277 

XA 

1103 

Body,  connection 

A-rI-15-99 

1 

7 

.25 

277 

XA 

1104 

Spring,  swivel  A-A-618 

1 

.03 

277 

XA 

1105 

Washer,  steel  A-43B51 

1 

leaf 

.02 

277 

XA 

1106 

Stem,   lock  plate 

PY-6B 

1 

9  n 

pes  • 

.09 

280 

XA 

1107 

Washer,  packing  PY-24 

2 

IT  It 

.04 

280 

XA 

1103 

Plate,  lock  PY-6 

1 

O  vJ 

pc  s  • 

.27 

280 

XA 

1109 

Shim,  pump  PY-20 

2 

.02 

280 

XA 

1110 

Sleeve,  chamber  PY-30A 

1 

pcs  . 

1# 

.22 

230 

XA 

1111 

Cap,  filler  PY-4 

1 

30 

pes  o 

1# 

.27 

280 

XA 

1112 

Washer,  filler  cap 

PY-25 

1 

.  05 

280 

XA 

1113 

Chamber,  upper  valve 

PY-31A 

1 

6 

pes . 

1# 

.90 

280 

XA 

1114 

Sleeve,  brass  PY-16A 

1 

20 

pes  • 

1# 

.  11 

280 

XA 

1115 

Cap>  top  PY-29 

1 

6 

pes . 

1# 

.36 

280 

XA 

1116 

Body,  brass  PY-35 

1 

1 

l/2# 

3.60 

280 

XA 

1117 

Ball,  valve  PY-18 
Not  sold  separately. 
Order  XA  1127  and  XA  1113 

4 

280 

XA 

1118 

Tube,  suction  PY-33 

1 

24 

pc  s .  1# 

.  18 

280 

XA 

1119 

Tube,  pump  PY-41 

1 

6 

pes . 

1# 

1. 10 

280 

XA 

1120 

Rod,  valve  ball  PY-17 

1 

66 

pes  . 

1# 

.  18 

280 

XA 

1121 

Tube,  piston  valve  PY-38A 
Spool,  slide  valve  PY-3A 

1 

6 

pes  o 

1# 

.  72 

280 

XA 

1122 

1 

32 

pes  - 

1# 

.18 

280 

XA 

1123 

Nozzle,  tube  PY-1 

1 

34 

pes  . 

1# 

.13 

280 

XA 

1124 

Packing,  slide  valve 

PY-IO 

1 

.  02 

280 

XA 

1125 

Nut,  packing  PY-9C 

1 

90 

pes  . 

1# 

.  09 

2  80 

XA 

1126 

Stop,  spool  PY-2A 
Not  sold  separately. 
Order  XA  1121 

1 

280 

XA 

1127 

Chamber,  lower  valve 

PY-3  lA 

1 

6 

pes  . 

1# 

.90 

280 

XA 

1128 

Bracke  t ,  ext ing-aisher 

PY-B4T 

1 

1# 

1.50 

280 

XA 

1129 

Pin     handlfl  py-46 

1 

04 

PRO 

<j  O 

XA 

1130 

Handle,  operating  PY-7P 

1 

1# 

1.35 

280 

XA 

1131 

Cao,  piston  valve  tube 

PY-5 

1 

83 

pes . 

1# 

.09 

280 

XA 

1132 

Spring,  washer  retainer 

^  PY-12 

1 

.04 

280 

»  Price  Per  100  Pes. 
»*  Over  200  Pes.  Per  Lb. 
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Part 

Nam©  and  Descplption 

Ad or OX . 

Price 

No. 

of  Part 

Qtv. 

Weight 

Each 

II O 

XA 

1133 

Sleeve,  sealing  plug 

PY-43C 

1 

50  pcs«l# 

%  .18 

280 

XA 

1134 

Spring,  handle  PY-21 

1 

140  pc3,l# 

.05 

280 

XA 

1135 

Retainer,  sealing  washer 

PY-13 

1 

41  pcsol# 

.09 

280 

XA 

1136 

Washer,  handle  sealing 

PY-28 

1 

«« 

.05 

280 

XA 

1137 

Tube,  nozzle  PY-39A 

1 

17  pcs.l# 

.18 

280 

XA 

1138 

Cable,  boom  hoist-G 

strand  19  wire  improved 
plow  steel-hemp  center 

1/2"  X  300 

1 

124# 

36.00 

282 

Y  A 

1  1  "^Q 

Wedge,  socket 

1 

2  pcs.l# 

.50 

282 

YA 

Ail 

1  1  AO 

Pin,  wedge 

1 

3/4# 

.35 

282 

YA 
Ail 

±Xfr  ± 

Socket,  wedge 

1 

r-  II 

5# 

.60 

282 

Y  A 

Ail 

1  1  4.P 

Cable,  hoist-6  strand- 
19  wire,   improved  plow 
steel  Hemp  center  5/8" 

X  213 '-0" 

1 

13  5# 

44.73 

282 

Y  A 
Ail 

Plate,  capacity 

1 

3/4# 

2.40 

283 

Y  A 
AA 

1  1  AP. 

Screw,  drive  -#2xl/4" 

8 

«« 

.30» 

283 

Y  A 
AA 

T  T  An 

Plate,  instruction  for 

lower  traction  brakes 

1 

4  pc3.1# 

.60 

283 

Y  A 
AA 

J.  -Lfto 

Chart,  cable  length 

1 

283 

YA 

A/i 

Plate,  serial 

1 

2  pcs.l# 

.85 

283 

Y  A 
AA 

X  XDU 

Rivet,  round  head 
3/16"  X  1/4" 

4 

.18» 

283 

V  A 
AA 

X  Xo  X 

Plate,  guarantee 

1 

5  pC8.1# 

.30 

283 

V  A 

AA 

XXO^ 

Bolt,  machine -1"  x  14" 

N-  C. 

8 

4# 

.41 

284 

Y  A 

AA 

XXOO 

Counterwe ight ,  corner 

2 

250# 

25.00 

284 

XA 

1154 

Counterweight ,  center 

2 

250# 

25.00 

284 

XA 

1155 

Counterweight,  iron  ore 

1 

3000# 

284 

V  A 

XA 

1156 

Bolt,  lever  PM-P3905 

1 

2  pc3.1# 

.20 

285 

aA 

llo  / 

Cotter,  3/16"  x  1-3/4" 

2 

25  pcs.l# 

.30* 

285 

XA 

1  1  CO 

115o 

Nut,  slotted-Hex.3/4"- 

10  N.  C. 

2 

6  pcs.l# 
3  l/2# 

.06 

285 

V  A 
AA 

xioy 

Bumper,  door  Pn-P3811 

2 

2.55 

285 

V  A 

XA 

xIdU 

Hinge,  dipper  PM-B3000-A 

2 

50# 

15.60 

285 

XA 

1161 

Pivot,  latch  lever 

Pn-F3977 

1 

2  l/2# 

6.10 

285 

XA 

1162 

Nut,  slotted  Hox.-l"- 

8  N.  C. 

1 

3  pC3.1# 

.11 

285 

V  A 

aA 

llDO 

Plate,  door  PN-33068 

1 

160# 

39.50 

285 

XA 

1164 

Bolt,  lever  Pn-P3906 

1 

2  pcs.l# 

.20 

285 

Y  A 
AA 

THAR 
XXD  O 

Washer,  3/4"  wrought 

2 

8  pcs.l# 

.01 

285 

V  A 

A  A 

X  XbO 

Bushing,  hinge  PH-PC974 

2 

1  l/2# 

1.35 

2a5 

XA 

1167 

Rivet,  button  head 
5/3"  X  2-1/4" 

28 

4  pC3,l# 

.02 

285 

XA 

1168 

Guide,  latch  lever 

Pn-P3989 

1 

5  S/i^C 

XA 

1160 

Lever,   latch  PM-F3990 

1 

6# 

1.20 

285 

XA 

1170 

Rivet,  button  head 
5/8"  X  2-3/4" 

5 

3  pC3.1# 

.02 

285 

XA 

1171 

Guide,  ref^r  latch  bar 

PN-P3S09A 

1 

31  l/2# 

11.35 

285 

^-  Price  Per  100  Pes. 

^<ir  Over  200  Pes.   Per  Lb. 
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Part 

Name  and  Description 

Appr  ox • 

Price 

Pace 

NO. 

of  Part 

Qty . 

Weifliit 

Each 

No. 

XA 

1172 

Guide,  front  latch  bar 

27  l/2# 

$10.35 

PM-P3808A 

1 

285 

XA 

1173 

Bar,  latch  PI1-F3889 

1 

19# 

8.00 

285 

XA 

1174 

Washer,  wrought -1-3/4" 

PM-P3991 

2 

2  pcs.l# 

.40 

286 

XA 

1175 

Bushing,  hinge 

1# 

PM-PC973-1 

8 

1.75 

286 

XA 

1176 

Cotter,  1/2"  x  2  l/2" 

2 

6  pc3.1# 

.03 

286 

XA 

1177 

Pin,  hinge  PM-PC946-4 

2 

5# 

3.25 

286 

XA 

1178 

Cotter,  1/2"  x  3" 

14 

5  pcs.l# 

.04 

XA 

1179 

Pin,  stick  foot 

PT1-PC918-7 

2 

8# 

2.70 

286 

XA 

1180 

Body,  dipper  Pri-AA808 

1 

60C^ 

353.00 

286 

XA 

1181 

Pin,  dipper  block 
Cotter,  5/8"  x  3" 

2 

10  l/2# 

2.35 

286 

XA 

1182 

2 

3  pcs.l# 

.06 

286 

XA 

1183 

Bushing,  dipper  block 

Pn-PC973 

6 

3/4# 

1.75 

286 

XA 

1184 

Washer,  flat-1-3/4"  W.I. 

6 

2  pcs.l# 

.30 

26B 

XA 

1185 

Insert ,  latchkeeper 

PH-P3985 

1 

2  3/4# 

1.40 

286 

XA 

1186 

Rivet,  liverpool-3/4"  x 

3" 

2 

2  pcs.l# 

.10 

286 

XA 

1187 

Front,  dipper  PN-A793-A 

1 

496# 

145.00 

286 

XA 

1188 

Point,  dipper  PI1-730-8M 
Wedge,  point-for  driving 

4 

15# 

6.50 

286 

XA 

1189 

out  socket  points 

4  l/2# 

PM-F3279 

1 

2.20 

286 

XA 

1190 

Rivet,  liverpool-3/4"  x 
2-3/4" 

8 

2  pC8.1# 

.10 

286 

XA 

1191 

Rivet,  liverpool  3/4"  x 
3-1/4" 

24 

2  pcs.l# 

.10 

286 

XA 

1192 

Member,  dipper  stick 

side  with  or owdinpc  racks 

1 

770# 

240.00 

287 

XA 

1193 

Stop,  crowding 

2 

5# 

5.50 

287 

XA 

1194 

Member,  dipper  stick  side 

with  crowding  racks 

1 

77C^ 

240.00 

287 

XA 

1195 

Spacer,  link 

Bushing, adjusting  link  PM 

2 

1  l/2# 

1.05 

287 

XA 

1196 

2 

1.15 

287 

XA 

1197 

Spacer,  oak  block 

1 

3.85 

287 

XA 

1198 

Bolt,  special 

8 

3  l/4# 

.90 

287 

XA 

1199 

Rack,  crowding-68  teeth 

2 

98#  , 

57.50 

28-; 

XA 

1200 

Cover,  wood  filler 

1 

30  l/2# 

4.50 

28'} 

XA 

1201 

Rack,  crowding-22  teeth 

2 

33# 

18.00 

287 

XA 

1202 

Spacer,  pipe 

8 

1  l/2# 

.40 

287 

XA 

1203 

Link,  adjusting 

2 

18# 

6.00 

287 

XA 

1204 

Link,  adjusting 

2 

18# 

6.00 

287 

XA 

1205 

Shin,  filler  block 

2 

.65 

287 

XA 

1206 

Spacer,  oak  block 

5 

2.50 

287 

XA 

1207 

Cover,  wood  filler 

1 

31# 

4.50 

287 

)CA 

1208 

Angle,  support 

2 

2# 

1.25 

287 

XA 

1209 

Bushing,  stick  foot 

PM -2093 

2 

l/2# 

1.15 

287 

XA 

1210 

Plate,  attachment 

1 

3  pes .  1# 

.75 

287 

XA 

1211 

Nut,  hexagon -7/16"  II. C. 

4 

20  pcs.l# 

.01 

288 

XA 

1212 

Washer,  thrust 

4 

1  l/4# 

2.10 

288 

XA 

1213 

Nut,  slotted 

2 

3/4# 

1.00 

288 

XA 

1214 

Washer,  flat 

2 

1  l/2# 

4.80 

288 

if 

Price 

Per  100  Pes. 

Over 

200  PC3.  Per  Lb. 
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Nanio  and  Description 

An'DT'  ox  - 

Price 

Pftff© 

No. 

of  Part 

Otv. 

Welizht 

Each 

No. 

Y  A 

Bushing,  saddle  block 

4 

2  3/4# 

$2.75 

288 

Y  A 
Aii 

Spacer,  saddle  block 

2 

7# 

12.50 

288 

Ail 

1  PI  7 

Rod,  lock 

2 

2  pC8.1# 

.60 

288 

Y  A 

1  P  T  P 

Nut,  Hex.  Half-l-l/3" 

N.  C. 

4 

3  pcs.l# 

.15 

288 

YA 

A/l 

IPIQ 

Nut,  Hex. -1-1/8"  N.C. 

4 

3/4# 

.12 

288 

YA 
AA 

1  PPfl 

Block,  saddle  with 
bushing 

2 

98# 

60.00 

288 

Y  A 
AA 

Nut,  square 

4 

2  pc3.1# 

.25 

288 

Y  A 
AA 

1  OOO 
Lc,c,c, 

Bolt,  gib  adjusting 

4 

1  3/4# 

1.30 

288 

Y  A 
AA 

Sprocket,  chain 

1 

43# 

27.00 

288 

Y  A 

AA 

Bolt,  lock 

2 

5  pcs.l# 

.45 

288 

Y  A 

aa 

T  OOP 

Bushing,  flanged 

2 

22# 

18.50 

288 

XA 

T  O  O  C 

1226 

Shim,  bushing 

2 

3  pcs.l# 

.50 

288 

XA 

1227 

Pinion,  crowd 

2 

55# 

42.00 

288 

XA 

1228 

Gib,  saddle  block 

2 

41# 

8.50 

288 

Y  A 

aA 

1  OOO 

Key,  straight 

2 

3/4# 

.60 

288 

Y  A 
AA 

1  0*^0 

Shaft,  shipper  with  nuts 

1 

78# 

110.00 

288 

YA 
AA 

LCO  i. 

Pin,  lock 

1 

16  pcs.l# 

.24 

288 

Y  A 
AA 

Pin,  sheave 

1 

1# 

1.15 

288 

YA 

AA 

Pin,  sheave 

1 

1.80 

288 

Y  A 

AA 

Shaft,  boom  point 

1 

70  l/2# 

11.00 

290 

YA 
Aii 

Bolt,  machine  5/3"  x 
5-1/2"  N.  C. 

2 

2  pC3.1# 

.10 

290 

Y  A 
AA 

Guard,  sheave 
Wedge,  socket 

2 

io# 

8.50 

290 

Y  A 

aA 

2 

.70 

Y  A 
AA 

Bushing,  bronze 

1 

3  l/4# 

2.  70 

290 

Y  A 

aA 

Sheave,  boom  point  with 
bushing 

1 

93# 

46.00 

290 

Y  A 
A  A 

Sheave,  dummy 
Bushing,  sheave  pin 

1 

36.00 

290 

YA 
AA 

T  OAT 

2 

5  l/2# 

7.50 

292 

Y  A 
AA 

Washer,  thrust 

2 

1# 

1.20 

29£ 

Y  A 
AA 

Sheave ,  padlocl:  block 

1 

44# 

26.50 

292 

Y  A 
AA 

Bolt,  machine  7/C"  x 
6  1/2"  T!.  C. 

2 

1  l/2# 

.22 

292 

Y  A 
AA 

1  04.R 

Bolt,  machine  7/8"  x 
7  1/2"  N.  C. 

2 

1  3/4# 

.24 

292 

YA 
AH 

Washer,  bevel 

2 

3  pC3.1# 

.50 

292 

Y  A 

AA 

1  OA*7 

Block,  padlock 

1 

114# 

30.00 

292 

YA 
Ail 

Washer,  flat 

3 

15  pcs.l# 

.04 

292 

YA 

Ail 

1  P4Q 

pin,  anchor 

1 

2  pC3.1# 

.65 

292 

XA 

1250 

Cotter,  1/4"  x  1-1/4" 

1 

55  pcs.l# 

.60» 

292 

XA 

1251 

Key,  lock 

1 

8  pcs.l# 

.30 

292 

XA 

1252 

Pin,  sheave 
Bushing,  Manr.  steel 

1 

11  3/4# 

3.90 

292 

XA 

1253 

4 

1  3/4# 

1.80 

292 

XA 

1254 

Assembly,  padlock  block 

1 

200# 

96.00 

292 

XA 

1255 

Plate,  lock 

2 

5  pcs.l# 

.20 

293 

XA 

1256 

Screw,  cap-3/4"  x  1-1/2" 

N .  C . 

4 

2  PC2.1# 

.  10 

293 

XA 

1257 

Guide,  tension  bolt 

2 

2  3/4# 

4.00 

293 

XA 

1258 

Block,  bearing 

2 

17# 

13.50 

293 

XA 

1259 

Sprocket,  idler  with 

48  l/2# 

bushing 

2 

21.50 

293 

XA 

1260 

Bolt,  tension 

2 

5  l/2# 

1.80 

293 

XA 

1261 

Bolt,  anchor 

1 

.60 

293 

XA 

1262 

Shaft,  idler  sprocket 

2 

22# 

4.50 

293 

Price  Per  100  Pes. 
^  Over  200  Pes.  Per  Lb. 
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Name  and  Description 

Approx • 

Pr  ice 

Page 

No. 

oi  faru 

we ign L 

ill  a  U 11 

Mo 

no. 

XA 

1263 

Rivet,  flat  head  #250  x 
1/2"  brass 

4 

120  pcs.l# 

1  .01 

293 

XA 

1264 

Guide,  chain 

1 

3/4# 

.70 

293 

XA 

Idoo 

Roller,  chain  link 

JE-1641AA 

2 

4  pcs.l# 

.25 

293 

Y  A 

Pin,  link  with  lock 
pin  JE-1641AA 

2 

3  pC3.1# 

.35 

XA 

1  O  £2  rr 

l^b7 

Link,  repair  with  side 
bars,  rollers,  link 

and  lock  pins 

1  3/4# 

JE-1641AA 

1 

1.20 

293 

XA 

1268 

Bolt,  carriage  5/8"  x 
2-1/2" 

1 

3  pc  s  .  1# 

.08 

293 

XA 

1269 

Nut,  Hexagon  half- 
1"  N.  C. 

4  pcs.l# 

3 

.09 

XA 

1270 

Chain,  crowd-144  links 
Jeffery  steel  thimble 

255# 

JE-1641AA 

1 

172.80 

293 

XA 

lii"  1 

Bolt,  carr iage-5/8"  x 
1-3/4" 

2 

3  pcs.l# 

.08 

293 

XA 

1272 

Plate,  lock 

1 

3/4# 

.95 

293 

XA 

^2  75 

Guide,  chain 

1 

io# 

3.20 

293 

V  A 

XA 

1274 

Cover,  inspection 

1 

9  l/2# 

2.20 

293 

XA 

T  o  rr  rr 

1275 

Plate,  guide 
Casting,  foot 

2 

4  3/4# 

1.75 

293 

XA 

1276 

2 

580# 

250.00 

XA 

1277 

Plate,  instruction 

1 

5  pcs.l# 

.50 

293 

XA 

1278 

Screw,  cap-Hex.  Head 
Parker3 


XA 1432 


Rivet, countersunk 












head 5/8" x 3-1/2" 


3 


3 pcs . 1# 


.03 


303 



* Price Per 100 Pcs. 

** Over 200 Pcs. Per Lb. 
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Part 
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Price 


Page 


No. 




of Part 


Qty. 


We lght 


Each 


No. 


XA 


1433 


Rivet, countersunk head 
5/8" x 4" 


3 


3 PC8.1# 


.03 


303 


XA 


1434 


Rivet, countersunk head 
5/8 * x 5-1/4" 


3 


2 pcs.l# 


.05 


303 


XA 


1435 


Rivet, countersunk head 














5/8" x 6-3/4" 


6 


3/4# 


.08 


303 


XA 


1436 


Base, tooth 


3 


108# 


36.50 


303 


XA 


1437 


Pin, tooth point 


3 


1# , 


.65 


303 


XA 


1438 


Point, tooth 


3 


17 1/2# 


4.15 


303 


XA 


1439 


Cutter, side 


1 


78# 


41.00 


303 


XA 


1440 


Plate, wearing 


1 


23# 


11.00 


303 


XA 


1441 


Bushing, bronze 


2 


1 1/2# 


3.50 


303 


XA 


1442 


Block, sheave 


1 


56 1/2# 


70.00 


303 


XA 


1443 


Cotter, 1/2" x 4" 


4 


4 pcs.l# 


.02 


303 


XA 


1444 


Pin, anchor 


1 


14 1/4# 


3.25 


303 


XA 


1445 


Sheave, equalizer with 




48 1/2# 










bushing 


1 


35.00 


303 


XA 


1446 


Bushing, bronze 


1 


2# 


8.50 


.303 


XA 


1447 


Pin, sheave 


1 


7# 


2.25 


303 


XA 


1448 


Cable, Jib Frame Hoist 














6 strand, 19 wire Plow 
Steel, Hemp Center 
1/2" x 80’ -0" 


1 


33# 


9.60 


306 


XA 


1449 


Cable, boom hoist- 














6 strand, 19 Wire, 
Flexible Seal Con- 
struction Langlay with 














Independent Wire Rope 
Center 5/8"x75’-C" 


1 


47# 


17.25 


306 


XA 


1450 


Clamp, cable CR- 5/8" 


6 


1 1/4# 


.58 




XA 


1451 


CaLile, Shovel Digging 














6 strand, 19 wire, 
Flexible Seal Con- 














struction Langlay with 














Independent Wire Rope 
Center 3/4" x 60»-0" 


1 


64# 


22.80 


306 


XA 


1452 


Drum, cable dragline 














and digging cable for 
pull shovel 


1 


238# 


96.00 


304 


XA 


1453 


Spring, operating RTJ-Y38 


1 


54# 


25.00 


310 


XA 


1454 


Tube, operating RU-Y36 


1 


IV# 


4.50 


310 


XA 


1455 


Bushing, tube RU-Y28 


1 


3# 


3.50 


310 


XA 


1456 


Shaft, coupling RU-Y35 


1 


9# 


5.00 


310 


XA 


1457 


Bolt, machine 5/8" x 














9-1/2" N. C. 


2 


1# 


.13 


310 


XA 


1458 


Bearing, wheel RU-Y27 


1 


18# 


15.00 


310 


XA 


1459 


Cable, tagline- 6 strand. 














19 wire, Improved Plow 














Cable -Hemp Center - 
3/8" x 60 '-0" 


1 


13# 


6.00 


310 


XA 


1460 


Wheel, cable RU-Y26 


1 


31# 


25.00 


310 


XA 


1461 


Plate, safety RU-Y34 


1 


12 pcs.l# 


1.00 


310 


XA 


1462 


Propellor, tagline 












RU-Y29 


1 


3 1/2# 


3.50 


310 


XA 


1463 


Bolt, "U" 5/8" x 30" 












long 


1 


2 1/2# 


4.50 


310 


XA 


1464 


Plug, pipe 2" 


1 


1# 


.18 


310 



* Price Fer 100 Pea. 

** Over 200 Pcs. Per Lb. 
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No 


• 
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Qty. 


Weight 


Each 


No. 


XA 


1465 


Plate, end RU-Y24 


1 


3 # 


$6.00 


310 


XA 


1466 


Housing , tagline 




54# 










RU-Y39 


1 


15.00 


310 


XA 


1467 


Frame, Fair lead RU-Y30 


1 


13# 


3.00 


310 


XA 


1468 


Pin, sheave RU-Y33 


2 


4 pc s . 1# 


1.00 


310 


XA 


1469 


Sheave, Pair lead RU-Y31 


2 


5# 


4.00 


310 


XA 


1470 


Hook, Grab - 3/8” 


1 


3/4# 


.25 


310 


XA 


1471 


Chain, tagline 


1 


10 3/4# 


4.75 


310 


XA 


1472 


Cable, closing- 6 strand 














19 wire , Improved 
Plow Steel Hemp Cen- 
ter 5/8" x 130' -0" 


1 


82# 


27.30 


312 


XA 


1473 


Cable, holding- 6 strand 














19 wire. Improved 
Plow Steel Hemp Cen- 
ter 5/8"xl01'-0" 


1 


64# 


21.21 


312 


XA 


1474 


Plug, pipe 


1 


2 pcs . 1# 


3.25 


308 


XA 


1475 


Screw, cap-Hex. Head 














7/8" x 2-3/4" N.P. 


4 


1# 


.18 


308 


XA 


1476 


Screw, cap-Hex. Head 














7/8" x 2-1/4" N.P. 


4 


1# 


.16 


308 


XA 


1477 


Key, Woodruff 21 


2 


20 pcs . 1# 


.04 


308 


XA 


1478 


Shaft, sheave 


2 


6# , 


2.00 


308 


XA 


1479 


Bushing, flanged 


4 


3 1/2# 


6.60 


308 


XA 


1480 


Bearing, Fairlead 


1 


115# 


90.00 


308 


XA 


1481 


Roller, bearing 


31 


4 pcs . 1# 


.12 


308 


XA 


1482 


Ball, New Departure -1" 


22 


6 pcs.l# 


.25 


308 


XA 


1483 


Cap, Fairlead Frame 


. 2 


3 3/4# 


2.30 


308 


XA 


1484 


Screw, cap -Hex. Head 














5/8” x 2-3/4" N.C. 


4 


3 pcs.l# 


.09 


308 


XA 


1485 


Sheave, Fairlead 


2 


25# 


24.00 


308 


XA 


1486 


Frame, Fairlead 


1 


225# 


118.00 


308 


XA 


1487 


Stud, grease 


2 


5 pcs.l# 


.70 


308 


XA 


1488 


Plate, lock 


2 


18 pcs . 1# 


.24 


308 


XA 


1489 


Plate, lock 


2 


1# 


.30 


308 


XA 


1490 


Shim .015x1-11/32" O.D. 


14 


192 pcs.l# 


.02 


308 


XA 


1490A 


Shim .025x1-11/32" O.D. 


2 


118 pcs.l# 


.02 


308 


XA 


1491 


Bushing, roller 


2 


1# 


1.10 


308 


XA 


1492 


Seal, T -50000 


4 


8 pcs.l# 


.18 


308 


XA 


1493 


Bearing, roller 




3/4# 










T-14137- 14274 


4 


2.15 


308 


XA 


1494 


Retainer, bearing T-49574 


4 


4 pcs . 1# 


.12 


308 


XA 


1495 


Shaft, roller 


2 


11# 


8.60 


308 


XA 


1496 


Tube, roller 


2 


21# 


12.50 


308 


XA 


1497 


Cable, drag - 6 strand. 














19 wire. Flexible 
Seal Construction 














Langlay with In- 
dependent Wire Rope 
Center 3/4" x 54 1 -0" 


1 


57# 


14.04 


307 




•» Price Per 100 Pcs. 
Over 200 Pea . Per Lb 
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SPECIFICATIONS OF BUDA MODEL K-428 ENGINE 
FOR KOEHRING COMPANY MODEL #304 CRANE 



Engine Model - Buda K-428 

Type - Vertical en-bloc "L B head, four cycle, six cyl- 
inder, Water cooled. 

Power - 70 HP at 1350 RPM, laboratory test 

Bore and Stroke - Bore, 4 3/8 inches; Stroke, 4 3/4 

inches 

Piston Displacement - 428 cubic inches 

Rotation - Clockwise, viewing it from front or fan end 
of engine 

CAPACITIES 



Crankcase Oil Capacity 9 quarts 

Cooling System Capacity 8 1/2 gallons 

Air Cleaner Oil Capacity 1 quart 



ACCESSORIES 



Buda 

Description Part No. Manufacturer 



Manufacturer's 
Model No. 



1. Air Cleaner 



Donaldson, Inc; E 7764 
St. Paul, Minn. 



2. Battery 



Globe Battery Co. Z 89 
Milwaukee Wls . 



3 . Carburetor K40487 Zenith Carburetor #406 

Dlv. Detroit, Mich. 



4. Clutch Twin Disc Clutch X7350A-Mod. 

Co. Racine, Wis. B111P2 

Spec. 17732 

Original from 
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Description ! 


Buda 

Part Ho. 


Manufacturer 


Manufacturer 
Model No. 


5 . Fue 1 Pump 


2903 


A. C. Spark Plug Dlv. 
General Motors. 
Detroit, Mich* 


A. C. 855758 


6. Generator 


K40506 


Elec. Auto-Lite Co. 
Toledo, Ohio 


GFA-4810 


7 . Governor 


K40504 


Pierce Governor Co. 
Anderson, Indiana 


A 1729 F-13 


8* Magneto 


H11848 


American Bosch Corp. 
Springfield, Mass. 


MJC-6C 


9. Magneto 
Switch 


AP5893 


American Bosch Corp. 
Springfield, Mass. 


81663-14 


10 .8 tarter 
Motor 


K40505 


Elec .Auto-Lite Co. 
Toledo, Ohio 


ML-4186 


11 .Push Button 
Starter 
switch 


2715 


Delco-Remy Co. 
Anderson, Ind* 


406 A 


12. Spark Plugs 


H11629 


A. C. Spark Plug Dlv. 
Flint, Mich. 


87 -S 


13. Oil Filter 


H11677 


The Deluxe Products 
Corp. La Porte, Ind. 


CSB-41-602M 


14 .Ammeter 


AP 6592 


United States Gauge 
Co. New York City 




15.011 

Pressure 

Gauge 


AP3883 


United States Gauge 
Co. New York City 


444050 


16. Magnetic Starting 
Sw itch 


Delco-Remy Cc. 
Anderson, Ind. 


SS-4007 


17. Radiator 




Perfex Corporation 
Milwaukee, Wis. 


R-2018-G 
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Chapter V 

GENERAL DATA 

I. GENERAL DESCRIPTION 

This Buda, Model K-428, Gasoline engine is of the 
well-known Buda-Hivelo series - high velocity lubrication 
and cooling systems, and is a heavy duty engine, designed 
especially for heavy duty jobs. With reasonable care, no 
matter how tough the going, this Buda engine not only can 
"take it," but it can deliver the power as well. 



The engine is of four stroke cycle design, right hand 
rotation (viewing the fan end) ( see Figure 2) and the 
firing order, as given on the valve instruction plate 
fastened to the side of the cylinder head, is 1-5-3-6-2-4. 




DIRECTION OF ROTATION 



Figure 2. Right side of engine showing direc- 
tion of rotation. 

n - Original from' 
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2. PRINCIPLE OF OPERATION 

Within each cylinder of the engine is a piston which 
has an upward and downward movement. This movement is 
controlled by a crankshaft to which each of the six pistcns 
is attached by means of a connecting rod and piston pin. 

The full movement of a piston in either direction is 
called a stroke. There are two strokes of the piston to 
each full revolution of the crankshaft. 

By "one cycle of the engine" is meant the complete 
cycle or circle of operations which takes place in the en- 
gine from the time the charge of gas is first drawn into 
the cyclinder until it is again time for a new charge to 
be drawn in. 

In the four-stroke cycle engine four strokes, or two 
complete revolutions of the crankshaft, are required for 
one complete cycle of operation, i.e., one down stroke, 
one up stroke; one down stroke, one up stroke. It will 
be seen that in any engine two strokes of the piston (one 
down stroke and one up stroke) are required for one revolu- 
tion cf the shaft. These four strokes are named in the 
order in which they always appear, namely; (a) Suction 
Stroke, down, (b) Compression Stroke, up, (c) Firing or 
Power Stroke, down, and (d) Exhaust Stroke, up. 

There are two valves to each cylinder, the intake 
valve and the exhaust valve, for the purpose of opening 
and closing passages between the intake and exhaust mani- 
folds and cylinders. The valves are made to open by the 
action of cams upon a camshaft located within the crank- 
case, and driven at half crankshaft speed, through gears, 
by the crankshaft. They are closed by springs. 

If the crankshaft of the engine is revolved until the 
first explosion occurs, the following action takes place 
within the cylinder: (The following is illustrated in 
Figure 3.) 



Upon the Suction Stroke (3a) of the piston, the Intake 
valve is mechanically opened, and as the piston moves 
downward gas is drawn from the carburetor (by the partial 
vacuum created) into the increasing space between the top 
of the piston and the head of the cylinder. (The exhaust 
valve is closed at this time.) 
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Figure 3. (3a) Suction stroke. (3b) Compres- 

sion stroke. (3c) Firing or pouer stroke. (3d) 
Exhaust stroke. 

P/xrtrtl* Original from 

Bmda En^in* OPERATION SUBC11HIW0F CAUFORi#fc“'« 9 



GENERAL INFORMATION 



At the end of this stroke, the piston starts upward 
(3b Compression Stroke), both valves are made to close and 
the gas is compressed into a small space, making it highly 
explosive . 

When the end of the stroke is reached, and Just before 
the piston starts downward again, the compressed charge is 
ignited by means of an electric spark which takes place 
between the points of a spark plug screwed into the top of 
the cylinder head. 

The ignition of the gas causes an expansion or explo- 
sion which drives the piston rapidly downward (3c Firing 
or power Stroke), at the same time imparting movement to 
the other five pistons which are attached to the main 
crankshaft. Both valves remain closed during this stroke. 

In the next stroke, which is upward (3d Exhaust Stroke), 
the exhaust valve is opened to allow the burnt gas to be 
forced out by the piston through exhaust manifold and muf- 
fler into the open air. The Intake valve remains closed 
during this stroke. 

These strokes follow each other in the manner described 
as long as the engine is in operation and exactly the same 
series of actions occur in all six cylinders, although no 
like strokes are taking place at the same time in any of 
the cylinders. 

In this way, the explosions are so divided that there 
are three power impulses to each revolution of the crank- 
shaft. The explosions always occur within the cylinders 
in this order: No. 1, No. 5, No. 3, No. 6, No. 2, No. 4. 

This is termed the firing order of the engine. No. 1 
cylinder is the one nearest the fan. 

3. MAJOR COMPONENTS OF THE ENGINE 

In an internal combustion engine there are certain com- 
ponent functions that are necessary to keep the engine run- 
ning properly. 

The engine must not be allowed to overheat, hence, 
there must be a cooling system. There must be a continu- 
ous flow of fuel, (fuel system), electrical energy (elec- 
trical system), and lubrication (lubricating system). Al- 
so, a method of timing must be provided so that all neces- 
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sary action will take place at the right Instant, (timing 
system) . 

«*. TIMING SYSTEM 

Timing is obtained by so setting the camshaft gear 
with the crankshaft to whieh the pistons are attached, 
that the camshaft opens and closes the valves for each 
cylinder in their firing order, so that each step neces- 
sary in a four-stroke cycle engine can be performed at the 
right time. 

5. ELECTRICAL SYSTEM 

The same is true of the timing of the ignition that it, 
too, will perform its function at the proper instant. 
Whether the electrical energy for the spark comes from a 
magneto or from a storage battery, a distributor must so 
time the spark that it will occur at the right position of 
the piston to produce the power stroke. 

The distributor, or the magneto which also acts as the 
distributor, is geared in time with the crankshaft. The 
distributor shaft, whether of the battery type or magneto, 
turns at 1/2 crankshaft speed, as it takes two complete 
revolutions of the crankshaft to fire all six cylinders. 
The armature or rotating magnet, turns at 1-1/2 crankshaft 
speed because the armature has a two lobe cam for opening 
the interrupter points. Therefore, to get six interrup- 
tions, or sparks, for two revolutions of the crankshaft, 
the 1-1/2 to 1 ratio is necessary (two revolutions of the 
crankshaft turn the armature three revolutions). 



The electrical system includes a starter motor for 
cranking the engine, a generator for charging the battery, 
a voltage regulator for regulating the charging, and 
switches and cables for connecting the various units of 
the system. See the Wiring Diagram, Figure 4. 

6. FUEL SYSTEM 

The fuel system cleans, prepares, and regulates the 
mixture of air and gas to the engine. 

The fuel is pump fed from the fuel tank to the carbur- 
etor; there the gasoline is vaporized by the rush of air 
through the carburetor as it is drawn into the cylinder of 
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TO SPARK PLUGS 




Figure A. Vlrlng diagram. 



the engine. The air must, however, first pass through an 
air cleaner to remove all impurities since most of these 
are abrasive and will wear the engine. 

In the carburetor, the proper amount of fuel is mixed 
with the air to produce a powerful explosive mixture. The 
rate of flow of the fuel and air mixture controls the en- 
gine speed. 

A variable speed governor automatically regulates the 
speed of the engine. When the load on the engine increases, 
the governor opens the throttle, and will not allow the 
engine to operate beyond its maximum safe speed. Thereby, 
the governor maintains the rate of operation at an even 
pace, increasing engine power when necessary or decreasing 
it to the minimum requirements. Figure 5 illustrates and 
shows the location of the units of the fuel system. 

7. LUBRICATING SYSTEM 

Without a lubricating system, the engine would not run 
for long. The heat produced by friction would destroy the 
engine. Oil cushions the moving parts from each other and 
carries away fine particles of wear which are cleaned out 
of the oil by an oil filter. A high velocity oil pump 
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Figure 5. Left side of fluda Model R-A28 showing 
location of the units of fuel system. 
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Figure 6. Lubricating oil diagram. 
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provides full force lubrication to the internal workings 
of the engine. Figure 6 illustrates the lubricating sy- 
stem. 

The oil pump assembly fits in a recess in the flywheel 
end of the crankcase, and is driven directly from the rear 
end of the camshaft. Connection to the pressure and suc- 
tion passages in the crankcase is made by hollow dowels 
and sealed against oil leaks by copper asbestos gaskets. 

The oil is drawn from the pan through a floating suc- 
tion screen to the oil pump. From the pressure side of 
the pump, it enters a drilled passage in the crankcase 
casting to the oil pressure relief valve. Here excess oil 

is by-passed to the oil pan. The balance of the oil passes 
on to the main gallery line in the crankcase. From the 
main gallery line, side passages are drilled to the main 
bearings, oil pressure gauge connections, and idler gear 
stud. From the main bearings, the oil is delivered to the 
connecting rod bearings by means of the drilled crank- 
shaft. The piston pin receives its oil through the rifle 
drilled connecting rods. The cylinders are lubricated by 
oil thrown from the connecting rod bearings. 

From the main bearings, side passages lead to the 
camshaft bearings. A supply of oil is delivered to the 
idler gear hub through the drilled idler gear shaft. Oil 
from the hub of this gear is thrown out through drilled 
holes and is picked up by a groove in the rim of the gear 
where it passes through small drilled holes to the gear 
teeth, spraying the entire gear train. 

8. COOLING SYSTEM 

The water cooling system carries off the excess heat 
from the engine and holds it to a temperature that makes 
for efficient operation. The water is circulated through 
the water jacket and radiator by a centrifugal pump, where 
the cooling takes place. A fan creates a draft through 
the radiator. See Figure 1. 

CONSTRUCTION FEATURES 

The Buda Company has been manufacturing gasoline en- 
gines since 1910 - Diesels since 1923. Because of this 
organization's long experience in engine manufacture to- 
gether with continuous research both in the plant labora- 
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tory and in actual field operations, the Buda engine em- 
bodies the latest in engine developments. 

Throughout the complete manufacturing of Buda engines, 
parts and assemblies are carefully checked and inspected 
before and after installation on the engine-assembly line. 
All engines are carefully "run in" and completely tested 
before leaving the factory. 

9. CRANKCASE AND CYLINDER ASSEMBLY 

The crankcase and cylinder assembly is a one-piece, 
Ni-Chrome semi steel casting. The cylinder head, flywheel 
housing, timing gear housing, and oil pan are removable. 

10. CONNECTING RODS AND PISTONS 

The connecting rods are made of special open-hearth 
steel - heat treated. The I-beam sections are drilled 
throughout their entire length for piston pin lubrication. 
Pistons pins are a special case hardened alloy steel. The 
pistons are cast iron with four piston rings placed in 
deep and narrow ring grooves which allow a minimum wear of 
the rings in the grooves. 

11. CRANKSHAFT AND TIMING GEAR 

The generously large crankshaft is a special open- 
hearth No. 1045 S.A.E. steel forging - beat treated. The 
seven main bearings are located between every crankpin 
throw, and at each end of the crankshaft. All main bear- 
ings are of the "precision" type. No reaming, scraping, or 
fitting is necessary in field replacement. The crankshaft 
is balanced both statically (at rest) and dynamically (in 
motion) . 

The timing gears are made from cast iron and steel. 
This selected combination of metal assures long wear and 
quiet running. 

12. VALVES 

The inlet valves are made of a chrome nickel alloy 
steel and the exhaust valves are made of Silchrome alloy 
steel. The exhaust valves seat on casehardened rings in- 
serted in the block. The valve push rods or lifters are 
the mushroom type and are a gray iron casting with chilled 
heads . 
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13. CAMSHAFT 

The camshaft is made from open-hearth steel, case 
hardened, and runs in four bronze bushings which are 
pressed into the crankcase. Holes are drilled in the cam- 
shaft bearings to allow force feed lubrication from the 
oil pump. 

14. WARRANTY 

All the assemblies and parts made by The Buda Company 
are guaranteed against defective material or workmanship. 
The accessories are similarly guaranteed by the accessory 
manufacturers . 

15. NAME PLATE 

The name plate is on the right side of the engine. It 
carries the engine identifying model serial and B/H num- 
bers, all of which should be included when ordering spare 
or replacement parts. 
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Chapter II 



16. OPERATORS' TEN COMMANDMENTS 

The following "Ten Commandments" of engine operation 
are the road to a long and useful life, free from days of 
engine trouble: 

I Know your engine. Read this manual of instruction 
and do the things advised herein. 

II Keep the engine and its accessories clean. Dirt 
often hides trouble in the making. Look for loose 
connections or bolts as you clean. 

Ill Keep the radiator filled with clean water. Never 
add water to an overheated engine. Allow it to cool 
first . 

IV Use only the oil of recommended specifications. 

V In starting, use the choke no more than necessary, 
as too much use of the choke allows gasoline to 
dilute the oil. 

VI Warm up the engine slowly when the weather is cold. 
Never race a cold engine. 

VII Do not force the engine - avoid over-load. When 
not using the engine - idle it; stop it if the 
period is prolonged, unless the weather is sub-zero, 
then allow the engine to idle. 

VIII If trouble develops, correct it before it becomes 
serious. Don’t run an engine that is not operating 
properly. 

IX Always keep the air and oil filtering systems clean. 

X Visually inspect the engine and its accessories 
daily . 
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Chapter 111 

17. LUBRICANTS RECOMMENDED 

Because lubrication Is so vital to efficient engine 
performance, one of the first concerns should be lubrica- 
tion. 

The Army lubricants recommended for the Buda K-* 18 
Engine and their symbols are as follows: 0E-10, OE-oO, 
0E-60-engine oil. This Is a fluid lubricant provided in 
three S.A.E* grades — 10, 30, 50. 

These lubricants are based on U.S. Army Specifications 
2-104A and are for use in crankcase, air cleaner, water 
pump, starting motor and generator, and such other lubri- 
cation points requiring a fluid lubricant. See Lubrica- 
tion Chart for periods of lubrication and other lubricants 
required. 

With temperatures below 32° F., use 0E-10. 

With temperature from 32° F., to 90° F. , use 0E-30. 

♦With temperature over 90° F., use 0E-50 . 

♦The use of 0E-50 is not recommended except for ex- 
tremely high operating temperature under heavy load condi- 
tions. Care must be exercised in using this heavy body 
oil, as power loss due to using an oil of this weight will 
result in an increase in oil pan temperatures which will 
more than offset any possible gain in lubricating values. 

18. EXTREME COLD WEATHER 

In temperatures -20° or below; the crankcase should be 
drained at the end of the day's operation; the oil should 
be heated to 200° before pouring it back into the crank- 
case at the start of the next operation. 

19. GREASES 

WB-3 grease, wheel bearing heavy duty No. 3. This grease 
is designed to withstand heavy load and temperature above 
90° F. 



WP-3 grease, is specially prepared for water pumps 
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Figure 7 shows the points of engine and accessory lu- 
brication. 



IGNITION CABLE TUBE 



WATER DISTRIBUTOR COVER 




t MAGNETIC STARTING 
T SWITCH 



OIL FILTER & BREATHER 



0-OE — CRANKCASE OIL, ENGINE GRADE 
0-WP — GREASE WATER PUMP 




Bearing 



Figure 7. Points of luorication for engine and 

accessories. 



© Engine Oil 

© Wheel 

Bearing Grease 



Throwout Collar 



Clutch 
Hand Lever 



Figure 8. Points of lubrication on clutch power 
take off. 
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LUBRICATION CHART 



PERIODS OF 
OPERATION 


POINTS OF LUBRICATION 


LUBRICANT 

REQUIRED 




1. Air Cleaner clean, change oil 


OE 




2. Clutch Throw-out collar 


WB-3 


8 hrs . 


3. Check crankcase add if neces- 






sary 


OE 




4. Lubricate Clutch Throw-out Col- 






lar 


WB-3 




1. Drain and refill crankcase 


OE-9 qts. 




2. Water pump grease cups 


WP 


64 hrs . 


3. Generator oil cup and oil 






hole 


OE 




4. Starting Motor oil hole 


OE 




^1 . Change oil filter cartridge and 






refill crankcase 


0E-10 qts . 




2. Carburetor throttle shaft, 






choke, and control cables 






flex cables to apply 


OE 




3 . Governor throttle shaft and 






ball Joints 


OE 


128 hrs . 








4. Clutch Housing Bearing 


WB-3 




5. Clutch Pilot Bearing 


WB-3 




6. Clutch Operating Shaft 


OE 




7. Magneto-Felt Wick 


OE 2 to 






3 drops 


512 hrs . 


1. Fan grease plug 


WB-3 
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Chapter IV 

20. PREPARING NEW ENGINE FOR OPERATION 

To prepare a new engine or one which has been stand- 
ing for a long period of time and has had the fuel and 
lubricating oil drained, follow these steps: 



A. Give the engine a detailed inspection. See that 
all drain plugs are tightly replaced. Figure I shows lo- 
cation of all drain plugs and cocks. 



B. Check wiring and electrical connections, as well as 
the hose connections, both for the cooling and air induc- 
tion systems. 



C. Remove the spark plugs and pour about l/2 an ounce 
of engine oil into each cylinder. This pre-oils the rings 
and cylinder walls so as to immediately assure good com- 
pression . 



D. See that the engine turns freely by hand - two or 
more complete revolutions. This will distribute the oil 
on cylinder walls. 



E. Fill the crankcase with the recommended oil for the 
prevailing temperature. See chapter 3. Lubricate the 
governor link ball joints, governor throttle shaft and the 
carburetor throttle shaft. Apply #3 wheel bearing grease 
to the clutch housing bearing and the clutch pilot bearing. 
Oil the generator and grease the water pump. See Figures 
7 and 8 . 



F. Fill cooling system with clean water or proper anti- 
freeze mixture if weather below freezing is to be expected. 



G. Connect storage battery. See wiring diagram, 
Figure 4. 



H. Fill fuel tank with gasoline. Open valve. 

. . I , Original from 
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I. Open the drain 
plug on the bottom of 
the carburetor and crank 
the engine until the 
gasoline flows* See 
Figure 9 . 

THE ENGINE IS NOW 
READY FOR STARTING 

21. CONTROLS 

The hand controls 
necessary to start and 
operate the engine are: 
The choke , throttle, 
starter push button 
switch and governor con- 
trol. These are conve- 
niently located near the 
operator’s seat on the 
control assembly of the 
machinery for which the 
engine supplies the power 




Figure 9. Close up view 
of carburetor showing 
location of drain plug. 



See Figures 10 and 11. 




Figure 10. 
Close up view 
of the en- 
gine control 
panel located 
near the op- 
erator’s seat. 
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22. INSTRUMENTS 

The instruments used on this engine to indicate effic- 
iency of its component functions are an ammeter and an oil 
pressure gauge. See Figure 10. 

23. AMMETER 

The ammeter indicates the rate of charge or discharge. 
The readings are from 0 to 30 (charge) and 0 to -30 (dis- 
charge) . Because the voltage regulator controls the rate 
of charge, it is common for the reading to be at 0 or close 
thereto. This indicates that the battery is fully charged 
or in a high state of charge. If the reading continues at 
a high figure (over-10) , this indicates trouble with the 
voltage regulator. However, a rundown battery will take a 



Figure 11. 
View looking 
into shovel 
control cab 
showing loca- 
tion of the 
hand throttle 
control and 
engine power 
take-off lever. 
The eng ine 
power take off 
clutch lever 
is mechanic- 
ally connected 
to the clutch 
lever on the 
engine. 
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higher rate of charge for a few hours. If the reading 
shows high on the discharge , there is a short somewhere 
between the ammeter and the generator. See Voltage Regu- 
lator and Generator, Chapter VI, paragraph 54. 



This gauge is located at the operator’s controls and 
should be observed a number of times during the operation 
period- and especially Just after the engine is started. 
See Figure 10. This gauge indicates whether or not the 
proper amount of pressure is being delivered to lubricate 
satisfactorily the internal workings of the engine. The 
pressure for normal operating speeds is approximately 30 
pounds when engine is warm. The connection to the pressure 
system is on the right side of the crankcase Just ahead of 
the flywheel. 

If the reading indicates low oil pressure, checks for 
the following conditions should be made: oil in crankcase 

low, or oil to thin; leaks in oil pressure line; leaks 
in the line to the oil filter and in the line to the gov- 
ernor.. If those Items are all right, the pressure loss is 
in the engine and a maintenance mechanic should check as 
indicated in the Maintenance Manual, Section II. If the 
reading is high, either the oil being used is too heavy or 
the check valve spring tension is too high. In the case 
of the latter, this condition should be corrected by the 
maintenance repair man. 

25. BAYONET GAUGE 

The bayonet gauge, or dip stick, or oil level stick is 
located at the right side of the engine, and it indicates 
the level of the oil in the crankcase. The level of the 
oil should show "F" or full. See Figure 7. 

26. TO START ENGINE 

A. Move the throttle about one— quarter the way open. 

B. Pull the choke out all the way. 

C. Turn on the ignition. 

D. Push the starter button. Allow the engine to turn 
approximately two revolutions, then move the choke back to 
mid-position; this allows the engine enough air to run on 
after it commences firing. Release the starting button as 
soon as engine fires. As the engine warms up, gradually 



24. OIL PRESSURE GAUGE 
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push the choke control all the way in. At the same time 
move throttle to idling position to prevent the engine 
from racing. Always allow engine to warm up to normal op- 
erating temperature range before beginning actual opera- 
t ions . 



27. TO STOP ENGINE 

Always slow down the engine to idling position of 
throttle (control pushed down) , and allow the engine to 
idle a few minutes before stopping. This allows the en- 
gine to cool off gradually so the temperature of the con- 
tracting parts will remain approximately the same. Too 
rapid cooling may warp valves or crack the manifold. Shut 
off the ignition switch to stop the engine. 



28. COLD WEATHER OPERATION 

With proper care the usual satisfactory operations can 
be maintained in cold weather. Make certain the lubrica- 
ting oil is correct for the prevailing temperature. See 
Chapter III. 

If the weather is 32°F. or less, drain the crankcase 
unless the crankcase is filled with anti-freeze mixture as 
given on page 27. 



To assure a hot 
spark and fully charged 
battery, check the igni- 
tion and test the battery 
as outlined in Chapter 
VI. 




SEDIMENT BOWL 



Figure 12. Removing fuel 
sediment bowl. 



In freezing weather 
it is also well before 
starting the day's opera- 
tions to remove fuel sed- 
iment bowl see Figure 12, 
Original from 
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empty contents, and clean and replace the bowl. Push the 
starter button, or crank the engine by hand until gasoline 
flows. This assures that no water from condensation has 
frozen, thereby restricting the flow of gasoline. Also 
remove drain plug from carburetor (see Figure 9) ; If no 
gasoline runs out, Insert a short wire to see If the open- 
ing Is plugged with Ice; if Ice has formed, thaw the car- 
buretor by either pouring hot water over it, or heat a 
brick or stone and hold it against the carburetor bowl. 
(DANGER: Do not use a blow torch on the carburetor.) When 
the gasoline flows through, Insert drain plug and continue 
to turn the engine over as advised above until full of fuel. 

Except for turning the engine over by hand two revolu- 
tions before starter is used, follow the regular instruc- 
tions for starting engine. The hand-turning before using 
starter assures that the engine is free to turn. If water 
pump Is frozen and the starter is then used, serious damage 
may result, such as broken water pump shaft or broken 
impeller . 

If engine does not start, see trouble chart, Chapter 
VII. CAUTION: The starting motor is not designed for 
continuous running. Stop it after ten seconds to allow it 
to cool and the battery to rest for about ten seconds. 

29. ANTI-FREEZE MIXTURES 

The anti-freeze mixtures recommended are as follows: 

Denatured Alcohol and Water 



Freezing temperature Amount of alcohol to add 

degrees Fahrenheit to each gallon of water 



20 

0 

-20 

-40 

-60 



2 pts . 
4 pts . 
6 pts . 
10 pts. 
19 pts. 



For example, for each gallon of water placed in the 
radiator when the temperature draws near 20° below zero, 
add six pints of denatured alcohol. 
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Ethylene Glycol (Prestone) and Water 



Freezing temperature 
degrees Fahrenheit 



Amount of ethylene glycol 
to add to each gallon of 
water 



16 2 pts. 

0 4 pts. 

-19 6 pts. 

-24 8 pts. 

-49 10 pts. 

-62 12 pts. 



30. HOT WEATHER OPERATION 

In extremely hot weather conditions, check the cooling 
systems every four hours and keep the system filled with 
clean water. Use the oil specified for the prevailing 
temperature as outlined in Chapter III. 



31. PREPARING ENGINE FOR STORAGE 

A. Drain the oil out of the crankcase. 



B. Fill the crankcase with one gallon of fresh heavy 
engine oil (S.A.E. #50) , 0E-50. 



C. Take off the cover from the oil filter to remove 
the element. Then drain the oil filter housing. Replace 
the cover and the drain plug. See Figure 13. 



D. Start the engine. Stop it after it has run two 
minutes . 



E. Remove the drain plugs from the radiator, water 
pump and cylinder block. Do not replace the drain plugs 
after the water is out, but fasten the drain plugs to the 
engine with a small wire to prevent their loss. 
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F. Remove the spark 
plugs and pour 2 ounces 
of heavy engine oil 
(S • A . E . #5 0) into each 
cylinder. Slowly crank 
the engine over by hand. 
This allows the oil to 
cover the cylinder walls, 
piston rings and the 
valve heads. Insert and 
tighten the spark plugs 
and brush the outside of 
the plugs with the same 
heavy oil. 

G. Remove valve cover 
and squirt oil with an 
oil pump gun on the valve 
stems and springs. Use 
special oil pump gun. 
See Figure 14. Replace 
and tighten the cover. 



Figure 13. Removing the oil 
filter element. 
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Figure 1A. 
Oiling valve 
stems and 
springs with 
special oil 
pump gun. 
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H. "Paint" the outside of the fuel pump, the carburetor 
and the governor housing, Including the throttle shafts 
and ball joints with heavy oil. Also include the generator 
and the starter with same heavy oil. 



I. Remove the air cleaner oil cup (see Figure 15) and 
wash it with gasoline; then "paint" the inside surface 
with the heavy engine oil. If the paint on the outside 
surfaces is in bad condition, repaint to prevent rust. 

J. Now drain the excess oil from the crankcase. 

K. Remove and store the battery. An unused or stored 
battery must be slightly charged once a month. 



L* Cover engine with 
canvas or waterproof 
material to protect from 
sun , rain, wind ; or store 
engine in garage or sim- 
ilar suitable place. 




NOTE: If the engine 

thus prepared for stor- 
age is prepared for ser- 
vice when the weather is 
zero or colder, mix the 
lubricating oil used in 
crankcase with one -ha If 
kerosene. Remove the 
spark plugs and pour a 
teaspoonful of gasoline 
into each cylinder; this 
is to assure easy start- 
ing. Replace and tighten 
the plugs. Follow the 
regular procedure as 
outlined in preparing a new or stored engine for service 
except for removing spark plugs and pouring small amount 
of oil on pistons. Where a commercial preservative is 
used, follow the manufacturer’s directions. 



Figure 15. Removing air 
cleaner cup. 



After the engine is warm, drain the oil which has been 
diluted with kerosene and refill with fresh oil of the 
grade specified for the prevailing temperature. See para- 
graph 17. 
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Chapter V 

CARE OF ENGINE - PREVENTIVE MAINTENANCE 
(Periods of Lubrication Inspection and Maintenance) 

32. To maintain the efficiency of this Buda engine, it is 
necessary that the operator lubricate, inspect and care 
for the engine at regular intervals. Regularity in lubri- 
cation and other normal maintenance operations eliminates 
the development of serious trouble and unnecessary delays 
and is called preventive maintenance. 

Here let it be noted that distinction is made between 
the maintenance, adjustments and minor repairs which the 
operator can and should normally perform, and the disas- 
sembly, major repairs and reassembly by the service main- 
tenance man who has the required tools, equipment and 
special data. Information on the latter is contained in 
the Maintenance Manual (Section II) , and is referred to as 
Maintenance Repairs , or ^MR* . 

Because operating conditions may vary, it is somewhat 
difficult to lay down rigid rules as to the time intervals 
when lubrication and other maintenance should be made. 
However, the periods given in the accompanying Inspection 
and Maintenance Chart can be followed under most all oper- 
ating conditions. This char.t includes all paragraph refer- 
ences which give detailed instruction for the various 
serv ic ings . 

The items the operator will have to check, adjust or 
repair as the result of the regular periods of inspection 
and maintenance are listed alphabetically immediately after 
the Inspection and Maintenance Chart. Any other informa- 
tion needed to make such adjustments not given in the In- 
spection and Maintenance Chart, such as timing magneto, 
can be found under the item concerned example, for tim- 
ing magneto See Magneto. 

33. NEW ENGINE. 

After the first 8 hours of operation, and also after 
the first 128 hours, the cylinder head studs should be 
tightened. Figure 16 shows the correct sequence of tight- 
ening the cylinder head studs. See maintenance chart for 
servicing to be done. 
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Figure 16. The diagram of the correct sequence 
for tightening cylinder head stud nuts. 

3N. TOOLS & EQUIPMENT NEEDEO 

To make the necessary adjustments and servicings as re- 
quired of the operator he should have a screw driver, 
pliers, hammer, cold chisel, punch, open end wrenches and 
socket sets 7/16" to 1", tappet wrenches, #00 Sandpaper 
feeler gauge, machinists rule, and water pump packing nut 
wrench. Some of these items are Included In the tool kit 
furnished with the engine. 
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INSPECTION AND MAINTENANCE CHART 


HOURS OF 
OPERATION 


SERVICING TO BE DONE 


REFERENCE 




1. Check bolts, nuts, cap- 
screws and connections. 

2. Check radiator; fill if 
necessary; check radiator 


Par . 66 


8 


fins and passages between 
tubes; remove any restric- 
tion to air flow. 






3. Check crankcase oil level, 
keep full. 


Par . 25 




4. Clean air filter cup; re- 
fill with OE. 


Par . 37 




5. Lubricate clutch throwout 
collar . 


OE 


64 


1. Change crankcase oil; drain 
while engine is warm. 


Par. 25 


2. Check battery water level. 


Par. 38 




3. Grease water pump. 


Fig. 8 




4. Oil generator and starter. 


Lubrication Chart 




1 . Rene w oil filter car- 
tridge . 


Par. 37 




2. Oil governor link ball 
Joints and shaft. 


Par. 56 




3. Oil throttle and choke 
cables; flex cable when 
applying. 


Lubrication Chart 




4. Check valve tappet clear- 
ance. 


Par . 74 


128 


5. Check spark plugs for car- 






bon and gap clearance. 


Par . 68 




6. Check generator brush and 
c ommutator . 


Par . 47 




7. Check starting motor 
brushes and commutator. 


Par. 71 




8. Check fan belt tension. 


Par . 44 




9. Clean crankcase oil breath- 
er in gasoline. Dip in 
oil . 


Fig. 8 
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INSPECTION AND MAINTENANCE CHART - (Cont f d.) 



HOURS OF 
OPERATION 


SERVICIN6 TO BE DONE 


REFERENCE 




10. Check battery specific 






gravity. 


Par . 3 8 


128 


11. Grease Housing bearing. 


WB-3 




12. Grease Pilot bearing. 


WB-3 




13. Oil operating shaft. 


OE 




1. Tune up generator and vol- 






tage regulator. 


* MR 


256 


2. Tune up starting motor and 






switch. 


* MR 




1. Lubricate fan. 


Lubrication Chart 




2. Overhaul generator. 


* MR 




3. Overhaul starting motor. 


* MR 


512 


4. Tune up and lubricate 
magneto 

5. Install new Spark Plugs; 


* MR 




check gaps . 


Par. 68 




1. Wash engine with kerosene 






or fuel oil. 


* MR 




2. Remove oil pan; wash out 






sludge; clean suction 




1,024 


screen float. 


* MR 




3. Check oil float bracket. 

4. Check connecting rod, cot- 


* MR 




ter pins and bearing lock 
wires . 


* MR 


2,048 


1. Overhaul engine. 


* MR 



*MR - Job for Maintenance Repair as outlined 
in Maintenance Manual. 
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Chapter VI 



OPERATOR'S SERVICINGS, ADJUSTMENTS AND REPAIRS 

35. GENERAL PRECAUTIONS 

As Indicated in the Maintenance and Lubrication Chart, 
there are certain adjustments, servicings and repairs 
which the operator must perform In the line of regular 
maintenance. Detailed instructions for these servicings 
are given in this chapter, including the references given 
in the Maintenance Chart. These instructions, however, 
give only those repairs and servicings which come within 
the scope of the operator. Complete engine maintenance 
and repair instructions are given in the Maintenance Man- 
ual, Section II. 

For convenience, the items that the operator may have 
to check, adjust or repair are listed alphabetically. 



A. AIR CLEANER 

It is the function of the air cleaner to prevent the 
abrasive dust, which is the chief cause of engine wear, 
from entering the engine. In order to remove the dirt 
efficiently, the air cleaner must be properly serviced. 

36. CHECKING HOSE CONNECTIONS 

The CONNECTIONS between the air cleaner and engine 
MUST BE KEPT AIR-TIGHT AT ALL TIMES. Tighten the clamps 
on the hose connections. 

37. CLEANING CLEANER 

Remove the oil cup at the lower end of the cleaner, 
empty the oil and scrape out the dirt. See Figure 15. Any 
coating of dirt on the walls of the center tube should be 
removed by ramlng a cloth through the tube with a stick so 
that the flow of air to the engine will not be restricted. 
Refill the oil cup to the oil level with new engine oil. 
Replace the oil cup securely. Never remove the oil cup 
while the engine is running, and do not run the engine un- 
less the oil cup is filled with oil to the proper level. 
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B. BATTERY 



The battery is the storehouse for the electrical energy 
used to operate the starter motor. The battery is kept 
charged by the generator. 

38. CHECKING AND SERVICING BATTERY 

Do not allow the surface of the electrolyte (battery 
water) to get below the top of the separators. Use only 
clean, distilled water to keep the battery filled. Do not 
fill higher than just below the bottom of the filling tube, 
for "gassing" will cause the electrolyte to spill over. 
Never add acid to the battery, as this will give a false 
reading as to the condition of the battery. 

Keep the terminals tight and clean. If they show a 
tendency to corrode, clean and apply a thin coat of vase- 
line to protect them from the acid. Keep the outside of 
the battery clean. Neutralize any electrolyte that may be 
on the metal surfaces with a cloth saturated with ammonia 
or bicarbonate of soda solution (one pound of baking soda 
to one gallon of water) , then wash off the water and dry. 

Test the specific gravity of each cell with a hydro- 
meter. A reading of 1.270 to 1.285 indicates fully charged; 
1.230, half charged; and 1.150, dead. Never take a read- 
ing Just after adding water, as the reading will not be 
true. CAUTION: Do not allow battery to stand in the dis- 
charged state. It will become ruined by sulphation. 

If the battery requires frequent addition of water and 
is gassing excessively, test it. If in good condition, it 
is undoubtedly due tro overcharging. The voltage regulator 
should be checked by maintenance repair for faulty adjust- 
ment, as outlined in the Maintenance Manual. If one or 
more cells continually require more water than others, it 
is an indication of a damaged cell which should be checked 
by maintenance repair. 

39. COLD WEATHER CARE 

It is especially important in cold weather to test the 
specific gravity. A battery freezes between the tempera- 
tures 20 degrees above zero and 50 degrees below zero, de- 
pending on the state of its charge. Do not add water after 
shutting down for the night, or it will freeze quickly; 
see that it gets a charge after adding water. 
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C. CARBURETOR 



The carburetor mixes the proper amounts of air and 
gasoline in order to produce a highly combustible mixture. 

40. ADJUSTING THE MAIN JET 

The main Jet determines the maximum amount of fuel 
which may be obtained for high speed operations. The main 
jet adjustment reduces this amount as it is turned towards 
its seat. Ordinarily the main Jet adjustment has no effect 
after it is two turns open. To set this adjustment, open 
the throttle to approximately one-quarter open with the 
engine running. Turn the adjustment clockwise shutting 
off the fuel until the engine speed decreases due to a 
very lean mixture. Now open the adjusting screw until the 
engine speed decreases due to too much fuel. The adjust- 
ment should be set at a position half-way between these 
two extremes. See Figure 17. 



Figure 17. 
Close up view 
of carbure- 
tor showing 
min jet ad- 
justment. 




41. ADJUSTING FUEL-AIR MIXTURE 

Before making an adjustment of the idling system, the 
engine should be run until it reaches normal operating 
temperature. To make the mixture richer, turn the Idling 
needle valve IN; to make the mixture leaner, turn the 
idling needle valve OUT. See Figure 18. After the engine 
is warm, set the throttle stop screw for normal engine 
idling speed. Turn the idling needle valve adjustment to 
the right or left until the engine runs steady and as fast 
as this throttle position will permit. After the engine 
runs smooth and steady, it may be necessary to change the 
position of the throttle stop screw. See Figure 18. 
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Throttle Arm 



Throttle Lever 



^Throttle Cal 



Idling Adjusting Needle 



— -Surge Adjustmelll 
fix Spring 



Main Jet 
Adjustment 



L'LWl vy 



Adjustment \ *' v * 
Speed Change Lever 



►ring Eye Adjusting Screw 



Choke & Choke 



Figure 18. Close up view of carburetor and 

governor. 

Y2. CLEANING FILTER SCREEN 

Remove the fuel line Inlet connection at the carburetor 
as shown in Figure 19. Clean the screen; reinstall screen 
and nut, tightening the latter. 
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Figure 19. 
Removing the 
filter screen 
of the car- 
buretor. 



BODY 
SCREEN 
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0. CLUTCH 



The power take off is a device called a clutch, by 
means of which the power of the engine is engaged or dis- 
engaged with the rest of the equipment* 

43. ADJUSTING A SLIPPING CLUTCH 

i 

The engine clutch should be adjusted whenever it slips, 
does not pull, heats, or the operating lever jumps out. A 
new clutch will require adjustment more frequently than 
one with the friction surfaces worn in. For correct clutch 
adjustment, it is necessary to first remove the hand hole 
cover plates, reach in and take hold of adjusting lock 
pin pulling it back as far as it will go. Then turn ad- 
justing yoke clockwise (to tighten clutch) or counter- 
clockwise (to loosen) notch by notch until the proper ad- 
justment has been acquired. See Figure 20. 

It is suggested that the clutch be engaged at intervals 
during this procedure in order to feel when the proper 
overlook or adjustment has been reached. The operating 
lever will require distinct pressure to engage. Release 
pin making sure it seats correctly in an adjusting hole - 
holes are located in the floating plate. Replace hand 
hole plates and resume operation. 




CLUTCH ADJUSTING 
LOCK PIN 



ADJUSTING 



TING PLATE 



Fig. 20. Close up view looking into 
hand-hole cover. 
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E. FAN BELT 



The fan belt drives the fan and the generator from the 
pulley on the crankshaft. 

44. CHECKING BELT AND ADJUSTING FAN BELT TENSION 

There should be approximately 3/4 of an inch slack as 
all V-belts must run Just loose enough to prevent slipping. 
See Figure 21. 

Loosen the lock nut of the fan belt tension adjusting 
screw shown in Figure 21, and turn the adjusting screw to 
the left to tighten, right to loosen. When proper tension 
is obtained, tighten the lock nut. 




Figure 21 . 
Adjust Ini 
fan belt ten- 
sion. 



45. INSTALLING BELT 

Whenever Installing a r. « belt, always loosen the fan 
belt adjustment so as to allow the belt to be slipped in 
place without forcing. This will avoid any Internal dam- 
age to the belt. 
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F. FUEL PUMP 



The AC mechanical fuel pump supplies fuel from the 
supply tank to the carburetor to meet engine requirements 
at all speeds. The power is applied to the rocker arm by 
an eccentric on the camshaft. The rocker arm movement 
through the link and rod pulls the diaphragm away from the 
fuel chamber against a spring pressure of 2-1/2 to 6 
pounds. The vacuum created by the diaphragm movement 
pulls the gasoline from the supply tank through the inlet 
valve and into the fuel chamber. The return stroke (low 
point of cam) releases the compressed diaphragm spring ex- 
pelling the fuel through the outlet valve into the carbur- 
etor bowl. 



^6. INSPECTING, CLEANING, AND ADJUSTING FUEL PUMP 

Inspect the pump for: (1) dirt in the sediment bowl; 
(2) dirty screen; (make certain that the cork gasket is 
properly seated when replacing bowl); (3) loose valve 
plugs or worn gaskets; (4) leaky tubing or connections; 
(5) bent or kinked tubing; (6) loose cover screws - any of 
these conditions will contribute to the lack of fuel at 
the carburetor. 

If the valves are damaged or warped, they must be re- 

■ 

placed. It is not necessary to remove the fuel pump from 
the engine. Just unscrew the valve plugs and remove the 
springs carefully so as not to scratch the plugs. 

Before Inserting the new valves, assemble the valve 
seats to make certain that there are no irregularities 
which prevent proper seating. (if there are any, pump 
cover should be replaced.) Place the valves in the valve 
chamber. Reassemble the valve plugs and springs. Make 
certain that the springs are inside the lower stems of the 
valve plugs. Use new gaskets under the valve plugs. See 
Figure 22. 



Fuel leakage at the edge of the diaphragm is usually 
caused by loose cover screw. Tighten the cover screws 
alternately and securely. Also check inlet and outlet- 
plpe connections. 
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Figure 22. Fuel pump with one 
valve plug exploded. 



G. GENERATOR 

The generator changes mechanical energy into electric- 
al energy, which is stored in the storage battery to be 
used as needed. 

47. CHECKING COMMUTATOR AND BRUSHES 

Remove the cover band to inspect the commutator and 
the brushes for dirt and wear, and also check for high 
mica (the insulation material between the copper bars) or 
for the commutator being out of round. This latter can be 
determined by watching the brushes as the commutator re- 
volves. If the commutator is out of round or has high 
mica, this becomes a Job for maintenance repair as out- 
lined in the Maintenance Manual (Section II). 
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48. CLEANING COMMUTATOR 




Figure 23. Cleaning 
Commutator 



Clean the commutator 
with No. 00 sandpaper. 
Cut a strip of sandpaper 
as wide as the commuta- 
tor and hold the sand- 
paper against the revol- 
ving commutator as il- 
lustrated In Figure 23. 
Never use emery cloth. 
All dust must be blown 
from the generator with 
dry compressed air or a 
hand bellows. 

49. CHECKING BRUSH WEAR 

New generator brushes 
are 13/16" long. Brushes 
worn down to l/2" long 
must be replaced. 

50. REPLACING GENERATOR 
FUSE 



The generator fuse 
Is located in the base 
of the voltage regulator, 
as shown in Figure 24. 
It is a five ampere fuse 
and is held in place by 
a thumb screw. 

51. CHECKING AND ADJUST- 
ING BRUSH MOVEMENT 




VOLTAGE 



Figure 2 A. Replacing 
Generator Fuse 



Brushes must move 
freely in their holders. 
Do not fold or twist the 
brush "pigtails" so that 
they prevent free brush 
movement. If the brush- 
es are gummed, clean 
them with clean unleaded 
oil-free gasoline. Do not 
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00 SANDPAPER 


\ 


H 





BRUSH BEING SEATED 

irr 



( i 

DOWNWARD PULL] 



Figure 25. Replacing 
Generator Brushes 



soak them, allow them to 
dry thoroughly before 
using. If brushes are 
caked with any substance, 
do not sand excessively 
or round the contact 
edg es of the brush. 
Clean the brush holders. 
Brushes worn down to 
l/2" must be replaced. 

52. REMOVING BRUSH DUST 
AND DIRT 

Blow the brush dust 
or dirt out of the motor 
and the generator, es- 
pecially at the commuta- 
tor end and brush rig- 
ging, with dry compressed 
air or hand bellows, to 
prevent short circuits, 
grounding, etc. 



53. REPLACING BRUSHES 

Place the new brushes in their holders and connect 
brush pigtails. To seat brushes properly, cut a strip of 
No. 00 sandpaper slightly wider than the brush. See 
Figure 25. Slip under one brush at a time. With the ab- 
rasive side against the brush and the brush at its proper 
spring tension, draw the paper upward or downward, making 
certain that the entire face of brush is being ground. DO 
NOT GRIND EXCESSIVELY. The other brush barely showing in 
the picture is released from its spring tension to permit 
clearance for the sandpaper as the sandpaper is drawn up- 
ward. Blow out the dust and examine both edges of the 
brush to see that they are touching the commutator proper- 
ly. Oil generator regularly every 64 hours. Figure 26. 

Before replacing cover band, fold brush "pigtail" wires 
down so that they will not touch the band. They must not 
touch any metal except that of the brush holder to which 
they are attached. This precaution prevents a short or 
ground at the generator. The connection screws attaching 
the brush pigtails to the holders must be tight. 
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H. VOLTAGE REGULATOR 

The voltage regula- 
tor, which is mounted on 
the generator, automati- 
cally controls and limits 
the generator voltage in 
order to properly charge 
the battery. The volt- 
age regulator permits a 
comparatively high charg- 
ing current when the 
battery is in a dis- 
charged condition, and 
will cause this current 
to gradually decrease as 
the battery becomes 
charged, thereby protec- 
ting the battery from 
damage by continued high 
charging currents. The 
regulator also cuts out 
the generator from the 
battery when the gener- 
ator is not running, to 
prevent the battery from 
discharging back through 
the generator. 

WARNING: Because the regulator is precision adjusted 

and special electrical meters are needed for this setting, 
the operator should turn the Job of adjusting the regula- 
tor over to maintenance repair, as outlined in the Main- 
tenance Manual (Section II) . However, the operator can 
clean the contacts if he has the necessary material and is 
careful in so doing. 

54. CLEANING CONTACTS 

First make certain to disconnect the battery from the 
control unit or regulator while cleaning the contacts. 
Take off the cover. Clean the contacts by drawing crocus 
cloth between them while holding the contacts together un- 
der slight pressure. See Figure 27. Crocus cloth is a 
very fine abrasive. Do not use coarse abrasives. Blow 
away the cleaning dust. Be careful not to leave lint or 
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Figure 26. Oiling 
Generator 



OPERATING ADJUSTMENTS AND REPAIRS 




Figure 27. Cleaning Voltage Regulator Contacts 



dust between the contacts , because that will prevent oper- 
ation. Gently snapping the contacts open and closed may 
dislodge the lint or dust, or drawing a piece of smooth 
hard paper between the contacts will also dislodge the 
particles. Do not use a file except to remove projections 
or extreme roughness, and be sure to use only a fine mill 
cut file. Continuous filing will remove all contact mate- 
rial from the thin metal disc to which it is welded. DO 
NOT FILE TOO MUCH. 
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NOTE: If the regulator must be sent to maintenance 
repair for adjustment, the regulator and the generator must 
always accompany each other. One should not be adjusted 
or repaired without the other being adjusted and checked. 



I . GOVERNOR 

The governor maintains within close regulation any 
desired engine speed with the normal idling and nominal 
maximum speed range, irrespective of engine load. In ad- 
dition, the governor controls the engine idling speed to 
prevent stalling and the maximum speed to prevent racing. 
The governor is connected to the governor throttle box 
butterfly valve located between the carburetor and the in- 
take manifold by a link rod. See Figure 18. The governor 
is pressure lubricated Internally. 

CAUTION: The main speed adjustment is correctly set 
at the factory and should not be changed. If, because of 
some mishap or damage, it becomes necessary to reset the 
adjustment, the operator must turn this job over to the 
maintenance repair, as outlined in the Maintenance Manual 
(Section II) , because the distances must be accurately 
calibrated. 




LOCK NUT 
SURGE ADJUSTING 



GOVERNOR 

WRENCH 

SCREWDRIVER 



Figure 28. Governor Surge Adjustment 
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55. ADJUSTING ENGINE SURGE 



If the engine Is unstable at top engine speed, running 
without load or part load, turn the adjusting screw, as In 
Figure 28, Inward a half turn at a time until the surging 
s t ops , being sure that you do not raise the speed of the 
engine by so doing. 



The governor link rod ball Joints at both ends of the 
link rod should be snug, but move without friction. See, 
In Figure 29, the screwdriver is turning the ball Joint 
adjusting plug and the fingers are testing for friction at 
the carburetor end. A small cotter pin through the screw 
must be removed to make the adjustment. Replace the 
cotter pin after the adjustment is made. Never bend the 
rod. Keep ball Joints lubricated. 



Figure 29. Adjusting Governor Ball Joints 

57. ADJUSTING GOVERNOR LINK ROD 



With engine stopped, loosen both the ball Joint lock- 
nuts, remove the ball Joints from the governor arm, and, 
with the governor throttle in wide open position, adjust 
the rod by turning the ball Joint either to the right or 
left, depending upon the adjustment required. The rod 
must be so adjusted that when the engine is stopped the 



56. ADJUSTING GOVERNOR LINK ROD BALL JOINTS 
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rod holds the governor throttle lever with a very slight 
amount of slack from the wide open position. See Figure 
30. 




Figure 30. Adjusting Link Rod 



J. MAGNETO 

The magneto provides the electrical charge to the 
spark plugs at the Instant it is required. See Figure 31. 
To lubricate the felt wick or adjust the interrupter 
points, it is necessary to remove the distributor plate 
which should be done as follows because the distributor 
gear is fastened to the distributor plate. 

58. REMOVING AND REPLACING DISTRIBUTOR PLATE 

See Figure 32. Turn the engine over until line on 
distributor gear is visible in the observation window. 

Remove the four fastening screws and withdraw the en- 
tire distributor plate assembly. Adjustments or inspection 
can now be made. When replacing the distributor plate 
assembly, line on the distributor gear must be visible in 
the observation window. Engage magnet rotor shaft with 
rotor gear and tighten distributor plate fastening screws. 
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Figure 31. 
Magneto 



IMPULSE 

COUPLING 



NOTE: If the distributor plate assembly was removed 

before the instructions given above were noted) it will be 
necessary to rotate the engine until piston No. 1 cylinder 
(this is the cylinder nearest the fan) is in approximate 
firing position of the compression stroke. Rotate the 
distributor gear, until line is visible in observation 
window. Engage the magnet rotor shaft with rotor gear and 
slightly move the rotor gear in either direction as re- 
quired to permit engagement. Tighten distributor plate 
fastening screws. 

59. LUBRICATING THE FELT WICK 

Remove the distributor plate and lubricate the felt 
wick, in Figure 32, with a small quantity of S.A.E. 50 or 
60 oil. Extreme care must be used so that the contact 
points remain free from oil and grease. The contacts, in 
Figure 32, should be adjusted to an opening of .014 of an 
inch to .018 of an inch when the interrupter lever, in 
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Figure 32. Magneto with distributor plate removed. 

Figure 32, fibre bumper rests on top of the cam lobe 
This is done by shifting the adjustable contact bracket 
until the correct opening has been reached. After the ad- 
justment, the bracket must be secured by means of its 
fastening screws. The contact points must be free from 
oil or grease and be in proper alignment so that the full 
surfaces of both contacts meet flush. Pitted contacts 
should be cleaned on a suitable stone. A file is not 
recommended . 



Turn the engine with the hand crank until the piston 
in cylinder No. 1 moves upward on the compression stroke. 
(The compression stroke can be obtained by turning the 
engine until the Intake valve, second valve from fan end 
opens and closes - this necessitates removing the valve 
cover plate.) Carefully continue turning so that the top- 
dead-center line on the flywheel centers in the timing 
hole of the flywheel. See Figure 33. With a wrench on the 
crankshaft Jaw, now back up the flywheel 2-9/16" as mea- 
sured on the surface of the flywheel through the timing 
hole. Since the full 2-9/16" cannot be measured off as a 



60. TIMING THE MAGNETO 
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utor gear Is visible In observation window. This operation 
Is best performed by turning the armature in the opposite 
direction of rotation to that In which It will be given by 
the engine, thus eliminating the engagement of the Impulse 
weights. Approximate timing Is now obtained. 

Remove the distributor plate by loosening the four 
screws. This will expose the interrupter assembly. To 
obtain the exact timing, the interrupter points must begin 
to open. It may be necessary, in order to get that po- 
sition, to turn the impulse coupling in a clockwise or 
counter-clock direction. Install, and tighten the two 
coupling capscrews. 



Reinstate the distributor plate and insert the cable 
between outlet No. 1 (mark on distributor plate) and cyl- 
inder No. 1, which is then timed to fire correctly. 

Complete the Installation by connecting the remaining 
cables of the magneto, to the spark plugs in their proper 
firing order, 1-5-3 -6-2 -4 . The firing sequence on the 
distributor or High tension end of the magneto follows the 
opposite direction of rotation from the indicated by the 
arrow on the magneto name plate and this must be taken in- 




whole, with a pair of 
dividers measure off 3/4" 
at a time. After three 
such measurements, and 
additional 5/16" will 
give the point at which 
the Ignition should 
occur . 



Figure $3. Timing Hole 



Then straighten the 
tabs on the lockwasher 
(see Figure 34) of the 
water pump half of the 
timing coupling, and 
loosen the nut. Tap 
lightly the adjusting 
coupling flange to loos- 
en it from the tapered 
hub. Rotate the Inter- 
mediate drive disc until 
the line on the dlstrlb- 
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Figure 34. Timing Impulse coupling 



to consideration when the cables are connected to the 
spark plugs. 

K. MANIFOLD 

The manifold provides a means of entrance of the com- 
bustible gases Into the combustion chamber and also a means 
of exit of the burned gases from the combustion chamber. 



61. CHECKING A WARPED MANIFOLD 



With a straight edge, check across the gasket faces 
lengthwise. If warped, the ends usually bow In and the 
center bows out. The manifold must be either replaced or 
machined by maintenance repair as outlined In the Mainte- 
nance Manual, Section II. Frequent blowing of the gasket 
is an Indication of a warped manifold. 
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L. MAGNETIC SWITCH 

The magnetic start- 
ing switch comes as a 
complete unit or assem- 
bly and if worn or dam- 
aged must be completely 
replaced. Figure 35. 
The magnetic switch, 
when the push button 
switch is operated, com- 
pletes the starting cir- 
cuit between the battery 
and the starting motor. 
The push button switch 
is a simple button type 
with a retracting spring 
that opens the contact 
when the finger is re- 
moved from the button. 

In time, the con- 
contacts of the magnetic 
starting switch will require resurfacing or possible re- 
newal. Resurface perfectly flat with a fine mill file, 
then polish the surface on sandpaper laid on a perfectly 
flat surface. A rounded surface will not permit suffi- 
cient contact for heavy current. 

M. OIL FLOAT 

The oil float is a floating oil pump suction screen 
arranged to rise and fall with the oil level in the crank- 
case so that only the best oil is taken for the bearings - 
thus avoiding the sludge and the foam, either of which 
would cause bearing damage. See Figure 36. 




Figure 35. Magnetic 
Starting Switch 



62. CHECKING THE FLOAT 

When the oil pan is removed, check the Joints about 
which the body of the float swings. It must be free of 
any binding. A damaged tube on the float or a damaged 
casting in which the float tube pivots can cause binding 
at these points. The damaged part should be replaced. 

Since the tube cannot be removed from the float body as- 
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Fiiure 36. Exploded view of Oil Float 

serably, the entire unit must be replaced if the tube is 
damaged . 

63. CLEANING THE FLOAT SCREEN 

When the oil pan is removed, examine the screen and if 
necessary, clean it by removing the float and washing it 
in gasoline, naptha, or a good cleaner. Blow the screen 
with compressed air. If the fouling is particularly bad, 
bend out the ears, and remove the shield. The screen can 
then be thoroughly cleaned with a wire brush. The shield 
should be carefully positioned, and the ears turned back 
over the body flange. Clinch the ears with pliers, never 
use a hammer. 



N. OIL PAN 

64. CLEANING OUT THE SLUDGE 

Remove the oil pan and wash out the sludge with kero- 
sene. If the sludge is thick, the engine is being incor- 
rectly operated, and an investigation of operating condi- 
tions should be made. Sludge is the result of moisture 
being present in the oil pan. The moisture is caused 
either by the natural sweat of the engine, . leaky piston 
rings, or water in the oil. 

0. OIL FILTER 

The oil filter removes dirty particles that are the 
result of engine operation. Not only does the filter help 
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to cut down engine wear, but also to prolong the usefulness 
of the oil. 

65. RENEWING FILTER ELEMENT 

Unscrew the cover assembly by turning the handle at 
the top of the filter counter-clockwise until the threads 
disengage. Remove the drain plug to drain the accumula- 
tion in the sump and to break the vacuum created while re- 
moving the element. Pull out the dirty element by the 
wire handles. Flush out the filter housing with kerosene. 
Insert the new element and replace the drain plug. Inspect 
the top gasket; if recessed, replace it with a new non- 
laminated DeLuxe gasket. With filter completely assembled, 
check for leakage by running the engine till filter is 
warm. See Figure 13. 

P. RADIATOR 

With the air pulled through the radiator tubes by the 
fan, the radiator cools the water in the cooling system. 

It is important that only clean, soft water be used in the 
cooling system. The use of hard water will cause scale to 
form in the engine jackets and in the radiator, thereby 
tending to clog up the circulation. Where the use of hard 
water cannot be avoided, use a commercial water softener. 

66. FLUSHING RADIATOR 

Drain the radiator, refill and flush it. Examine the 
hose connections for disintegration. Anti-freeze solu- 
tions have a tendency to cause the rubber hoses to deteri- 
orate. Particles of rubber thus pass into the system and 
fill up the water passages. If the system is clogged, 
attach a hose to the bottom of the radiator at the drain 
hole, and turn on 20 or 30 pounds of water pressure. This 
reverses the flow and will tend to carry the dirt, which 
has been lodged down in the tube, back upward and out 
through the top of the radiator. While doing this allow 
the radiator to overflow through the top. If the radiator 
is so badly clogged that this does not serve to free the 
circulation, then the following steps must be taken: 

67. CLEANING THE RADIATOR 

Use a solution of one part of muriatic acid to three 
parts of water in sufficient quantity to fill the radiator, 

or a solution made up with three or four cans of commercial 
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lye added to a sufficient quantity of water to fill the 
cooling system. Allow either of these solutions to stand 
In the system for three or four hours* Drain the radiator 
and thoroughly flush the cooling system with clean water. 
After flushing, fill with clean water. 

CAUTION: Do not use liquid solder or radiator com- 
pounds to stop leaks, as these tend to clog the radiator 
tubes . A leaky radiator should be repaired In the regular 
manner by maintenance repair as outlined In the Maintenance 
Manual (Section II) . 



Q. SPARK PLUGS 

The spark plug has two electrodes so arranged that, 
when the high-tension electric current passes through the 
plug, a spark is produced which ignites the compressed gas 
mixture. The center electrode is insulated and the outer 
electrode Is grounded. 

68. CHECKING AND ADJUSTING SPARK PLUGS 

The gap between the 
electrodes should always 
be set at .025 Inch. Use 
a wire feeler gauge as 
shown In Figure 37 to 
check the gap. Inspect 
the porcelain for crack- 
ing and chipping; If 
porcelain Is damaged, 
discard the plug. Where 
possible, use a spark 
plug sand blaster to 
clean, or scrape off the 
carbon with a knife. 
The outs ide of the porce - 
lain should be kept free 
from oil and dirt on 

which moisture can col- 

lect and "short" the 
plugs. Spark plugs should be renewed every 1,000 hours of 
operation. 

69. CHECKING MISFIRING SPARK PLUGS 

To find the plug, or plugs, not firing, ground a screw- 
driver to the block (as shown In Figure 38) and tilt the 
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screwdriver to contact the metal terminal on the cable 
connecting the spark plug to the magneto. The plugs, or 
plug, not firing will have no effect on the running of the 
engine when shorted by the screwdriver, and Indicates mis- 
firing. 



Figure 38. Checking for misfiring spark plug 

R. STARTING MOTOR 

The starting motor cranks the engine; however, it does 
not start the engine, because the actual starting is a 
function of the engine itself. A Bendix drive keyed to 
the armature shaft automatically engages the cranking pin- 
ion with the flywheel gear as the armature begins to re- 
volve when the magnetic switch is closed. When the en- 
*- Original from 
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gine fires, the overrunning effect of the flywheel on the 
pinion disengages it from the flywheel. See Figure 39. 




Frame (Field Ring) 



Head Band 



Terminal 



Commutator End Head 



Pinion Housing 



Pinion & Screw 



Flture 39. Starter Motor 

CAUTION: Avoid prolonged cranking, as this may cause 

overheating of the cranking motor and the battery. If tjie 
engine does not start in a few seconds. Investigate and 
correct the cause* The cranking motor must be used only 
when the engine is free of other loads. Be sure the clutch 
is disengaged. 

70. CHECKING AND CLEAN I N6 COMMUTATOR 

If the commutator becomes slightly rough or coated, It 
will be necessary to remove the starting motor from the 
engine, take off the end plate and brush assembly and with 
a strip of No. 00 sandpaper, holding the ends of the paper 
In each hand, polish the surface smooth. Do not use metal 
for holding sandpaper and do not use emery cloth for clean- 
ing. If the commutator has high mica or is out of round, 
It must be machined and the mica undercut. This will 
necessitate removing starter from engine. This procedure 
is outlined in the Maintenance Manual (Section II) . 

71. CHECKING AND SERVICING BRUSHES 

The brushes should be checked for wear, sticking or 
insufficient spring pressure. New motor brushes are 13/16 
Inches long, and the brushes must be replaced when they 
are worn down to l/2 inch in length. Grind in the new 
brushes with No. 00 sandpaper held on the contour of the 
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commutator with the sanded side against the brush. Then 
pull the sandpaper in the direction of the rotation of the 
armature, as shown in Figure 25, the same method that is 
used in seating generator brushes. 



The brushes must move freely in the holders. If they 
are oily or dirty, clean the brushes in unleaded (not- 
ethyl) gasoline, but do not soak them. If brushes are 
caked with any substance, remove with fine sandpaper laid 
on a true, flat surface. Do not sand them excessively or 
round the contact edges of the brush. 



For new full length brushes there is usually enough 
spring pressure when the brush spring ends are in the first 
notch of the lever. When the brushes are worn down to 
21/32 inch long, or if "arcing" is occurring between the 
brush spring ends in the second notch, counting from the 
brush end of the lever. If the spring temper has been 
taken out by overheating, replace the brush holder. At- 
tempting to use worn-out brushes may cause overheating of 
the brush springs. 



72. CHECKING, CLEANING, AND REPAIRING THE BENDIX DRIVE 

Remove the starter from the flywheel housing. To re- 
move theBendix, first loosen the shaft spring screw, which 
is accessible through the hole in the pinion housing. Take 
out the housing screws and slide the pinion housing and 
the Bendix off the shaft. See Figure 39. If Bendix is 
worn or the spring distorted, they should be replaced. 
When re-assembling the Bendix on the shaft, give the shaft 
a thin coating of light oil. 



S. TAPPETS 

73. The tappets bear directly on the ends of the valve 
stems and provide a means of adjusting the valve so they 
will seat and open correctly. 
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Figure 40. Adjusting Tappets 

74. CHECKING TAPPET CLEARANCE 

It Is of utmost Importance that at all times there Is 
the correct amount of clearance between the tappets and 
the valve stems. 

To check this clearance (see Figure 40): First remove 
the valve cover plate. Turn the engine over by hand until 
the Intake valve closes on the particular cylinder you 
are working on. Continue to turn the engine l/2 revolution 
to be certain that the cam is out from under the lifter. 
The piston is now approximately at top dead center, and 
both the intake valve and exhaust valves are in position 
for checking or adjusting. Figure 41 shows the positions 
of the exhaust and intake valves. 
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With feeler gauge, check the clearances: For the in- 
take valve on a hot engine, .006"; for the exhaust valve, 
.009". 



To adjust: The lifter must be held rigid while loose- 
ning the middle locknut. Turn the top adjusting screw in 
either direction, depending upon the adjustment that is 
needed, until the correct clearance is checked. Tighten 
locknut and check to be sure that the adjusting screw has 
not moved. Repeat this procedure for all the valves and 
bear in mind that both the Intake and exhaust valves can 
be checked together for that particular cylinder. CAUTION: 
The position for adjusting and checking is determined by 
the closing of the intake valve; therefore check the ports 
in the manifold to be certain that it is the intake valve 
you are closing to obtain the proper position as shown in 
Figure 41. 



EXHAUST AND INTAKE VALVE ARRANGEMENT 
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T. WIRING 

The cables or wires carry the electrical current from 
the source of supply to where it is used or stored. See 
Figure 4. 

75. CHECKING AND REMOVING WIRING 

The wiring should be kept free from grease and oil 
which causes the insulation to crack and break down. When 
the cables show signs of cracking or the wiring becomes 
frayed, replacement is necessary, for they are no longer 
waterproof. CAUTION: The wires or cables needing re- 
placement must not be replaced with other them the specified 
size cables as indicated in the Wiring Diagram. If small- 
er cables or wires are used, the flow of current is re- 
stricted, which will result in inefficient operation of 
the electrical system. Keep the ground cable free from 
corrosion at the battery terminal connection. 
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Chapter VII 

TROUBLE SHOOTING AND EMERGENCY TREATMENT 



76. Over 90$ of engine trouble can be prevented by good 
preventive maintenance as outlined in Chapter V. The time 
and energy consumed in preventive maintenance is only a 
fraction of what must be incurred when trouble ties up 
operat i ons . 

To remedy as quickly as possible, troubles that may 
develop, the following list of symptoms, cause and remedies 
is given. Where the remedy is not within the scope of the 
operating personnel, it is so indicated in the "Remedy" 
column. This means that the engine needs the attention of 
the maintenance shop, which has the necessary tools, skill 
and data, as outlined in the maintenance manual (Sec. II). 

77. EMERGENCY TREATMENT 

With an engine which has been submerged in fresh water 
or salt water, a complete tear-down is necessary. Although 
this is a job for the maintenance repair personnel, there 
are certain steps the operating personnel can take to aid 
in salvaging the engine. 

Because it is so important that air be kept from con- 
tacting the wet steel and iron parts, it is oftentimes 
much better to allow the engine to remain under water if 
the maintenance repair personnel cannot immediately ser- 
vice the submerged engine. Of course, the engine should 
not remain under water for an unreasonable length of time. 
NOTE: Too much stress cannot be given to the importance 
of working quickly if it is expected that the engine is to 
be salvaged. Therefore, arrangements must be promptly 
made to dismantle the engine as quickly as possible and to 
thoroughly clean and slush each part. 

All parts of the engine should be thoroughly dried and 
coated with oil to prevent the air reaching them. If the 
submersion occurred in salt water it is recommended that 
as soon as the engine is dismantled all parts other than 
electrical equipment be washed in hot fresh water, dried, 
and slushed with lubricating oil that has been heated to 
180°F. Electrical equipment such as starters and genera- 
tors, should be thoroughly flushed with fresh water, dried 
and overhauled before using. 

If circumstances are such that the operating personnel 
can dismantle the engine, they should do so, thoroughly 
drying and carefully handling the machine surfaces so as 
not to roar or injure them, leaving the job of reassembly 
of the engine to the maintenance repair personnel. 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or "WHAT TO DO" 




1. Water in the 
fuel . 


1. Let stand. When the 
water has settled to 
the bottom-, drain the 
water from the car- 
buretor, sediment bowl 
and gasoline tank. 




2. Gasoline flow 
obstructed. 


2. Check fuel lines, carbu- 
retor screen, the fuel 
valves in the carburet- 
or, and the sediment 
bowl. Locate and re- 
move obstruction. 




3. Improper valve 
clearance 


3. Adjust. (See Tappet Ad- 
justment.) Chapter VI. 


A. Engine 
Hard to 
Start 


4. Spark plug 
gap too wide 
or plug Is 
shorted 


4. Adjust gap. (See Spark 
Plugs Chapter VI) If 
short is caused by 
cracked porcelain, re- 
place with a new plug. 




5. Defective 
wires . 


5. Replace with new wires. 




6. Improper gas 
mixture . 


6. Adjust. (See Carburetor 
Adjustment Chapter VI) . 




7. Incorrect 
Timing. 


7. See Ignition Timing. 
(Chapter VI) . 




8. Leaks at the 
intake mani- 
fold 


8. Tighten manifold to 
cylinder block and the 
carburetor to the mani- 
fold. If gaskets are 
defective, replace, and 
check the manifold for 
warping; if warped, it 
must be machined as 
outlined in the 
Maintenance Manual 
(Section II) . 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or "WHAT TO DO" 




9. No compres- 
sion. 


9. Valves not seating 
properly. This Is a 
Job for maintenance re- 
pair. Piston rings may 
also be worn out and 
should be replaced as 
described In Mainten- 
ance Manual (Chapter 
II). 




10. Carburetor 


10. Adjust. See Carburet- 


A. Engine 


choke not set 


or Adjustment . (Chapter 


Hard to 


properly. 


VI) . 


Start 






(Cont . ) 


11 . No spark at 
the plugs . 


11. Distributor breaker 
points not opening. 
Adjust. Ground wire 
may be shorted, or 
faulty switch con- 
nections. Check and 
connect. This may also 
be due to internal 
trouble in magneto - 
a Job for maintenance 
repair* See Main- 
tenance Manual. 

(Chapter II) . 




1. No fuel 


1. Refill tank. 




2. Carburetor 
fuel valve 
closed. 


2. Check carburetor fuel 
valve. (See Chapter 
VI Carburetor Ad- 
justments) . 


B. Engine 






Stops 


3. Dirt in fuel. 


3. Drain out. Refill with 


Suddenly 




fresh fuel only after 
sediment bulb, carburet- 
or and gasoline tank 
have been cleaned. (See 
Fuel System Chapter VI) 




4. Dirt In 
filter. 


4. Clean the carburetor 
and air filters-. 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or "WHAT TO DO" 




5. Water in 
fuel. 


5. Follow instructions of 
Trouble A, Remedy 1. 


B. Engine 


6. Plugged fuel 


6. Disconnect fuel lines, 


Stops 


lines . 


blow and remove ob- 


Suddenly 




s true t ions . 


(Cont .) 








7. Ignition 
failure . 


7. See Magneto (Chapter 
VI) 




8. Internal 
Breakdown . 


8. This is a Job for 
maintenance repair. 




1. Spark Plug 
fouled. 


1. Remove carbon with a 
pocket knife 




2. Spark plug 
gap not 
properly ad- 
justed 


2. Adjust as outlined 
under Spark Plugs 
(Chapter VI) . 


C. Engine 


3. Chafed wiring, 
broken cable or 
loose connec- 
tions . 


3. Replace or tighten 
the c onnec t i ons . 


Misses 








4. Leaks at 

cylinder head 
Gas ket 


4. Tighten head or replace 
gasket. (Chapter 
VI Cylinder Head 
Gasket) . 




5. Leaks at the 
intake mani- 
fold gasket. 


5. Replace gasket and 

check the manifold for 
warping. 




6. Warped 
valves . 


6. This is a maintenance re- 
pair Job, as outlined ii 
Maintenance Manual 1-A. 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or "MH AT TO DO" 


C . Engine 
Misses 


7. Stuck valve. 


7. Remove valve cover and 
with screwdriver free 
the sticking valve. 

Valve stem and guide 
will have to be cleaned 
to restore proper clear- 
ance. If condition con- 
tinues, valves need re- 
grinding. This then be- 
comes a maintenance re- 
pair Job as outlined in 
the Maintenance Manual . 


(C ont.) 


8. Valve tappets 
out of ad- 
justments . 


8. Adjust. (See Tappet 
Adjustment. Chapter 
VI). 




9. Engine over- 
heats , caus- 
ing valves to 
stick. 


9. Check cooling system. 

Do not add cold water 
Immediately. Allow 
engine to cool to avoid 
cracking the cylinder 
head. Free the valves 
by cleaning the valve 
stems . 




1. Carbon In com- 
bustlon cham- 
ber, "pinging"; 
knocking In 
the cylinder. 


1. Remove cylinder head, 
scraps and clean out 
carbon. (See Main- 
tenance Manual 1-A 
Chapter II) . 




2. Loose 


2. This is a Job for main- 


D. Engine 


connecting 


tenance repair as out- 


Knocks 


rod bearings . 
(Sharp knock- 
low oil 
pressure) . 


lined in the Main- 
tenance Manual 




3. Loose main 
bearings 
(heavy thump) 
low oil pres- 
sure . 


3. This is a Job for main- 
tenance repair as out- 
lined in the Main- 
tenance Manual 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or "WHAT TO DO" 




4. loose piston 
pins (sharp 
double knock) 


4. This is a Job for main- 
tenance repair as out- 
lined in the Main- 
tenance Manual. 


D. Engine 
Knoc ks 


5. Piston and 
cylinder wear 


5. This is a Job for main- 
tenance repair as out- 
lined in the Main- 
tenance Manual. 


(Cont .) 


6. Magneto timing 
fast ("ping- 
ing" knock in 
the cylinder 
if not caused 
by carbon) . 


6. See Magneto Timing, 
Chapt. VI 




7. Improper Tap- 
pet clearance. 


7. Adjust. (See Tappet 
Adjustment Chapter 
VI). 




1. Lack of water. 


1. Add water. 




2. Scales on 

water jacket. 


2. Use solvent solution 
and thoroughly flush 
the cooling system. 




3. Particles of 
rubber hose. 
Sticks or 


3. Remove by thoroughly 
flushing out radiator 
and cooling system. 


E. Engine 


other foreign 


(See Radiator Chapter 


Over- 
heats • 


substances in- 
side the cool- 
ing system. 


VI). 




4. Intake hose 
at pump 
collapses . 


4. Replace with wire- 
reinforced hose. 




5. Damaged 
water pump 
caused by ice 
or other sub- 
s tances . 


5. This is a maintenance 
repair Job as outlined 
in the Maintenance 
Manual . 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or 'WHAT TO DO" 




6. Lubricating 
oil thin or 
dirty. 


6. Drain oil and add new 
oil of correct vis- 
cosity for the prevail- 
ing temperature. See 
Lubrication, Chapt.lll 




7« Broken fan 
belt, or belt 
is slipping. 


7. Replace if broken, or 
adjust tension as out- 
lined under Fan Belt 
Tension, Chapt. VI. 

If slipping is caused 
by grease, it may be 
necessary to replace 
the belt. 




8. Carburetor 
choke not 
set proper- 
ly. 


8. Adjust. See Carburetor 
Adjustment. Chapter 
VI. 


B. Engine 


9. The core of 


9. Remove by use of air 


Over- 
heats . 
(Cont .) 


the radiator 
clogged with 
bugs and 
leaves. 


hose or whisk broom. 




10. Leaky ra- 
diator . 


10. Repair. Do not use 

quick stop-leak solders 
as these tend to clog 
the circulation. Lead 
solder must be used. 




11 . Engine run- 
ning in close 
quarters, not 
getting 
enough venti- 
lation. 


11. Open up the ventila- 
tion. 




12. Loose timing 
coupling 
bolts- in- 
correct set- 
ting. 


12. Tighten; If incorrect 
setting. See Timing 
Coupling. Chapt. VI 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or ”NHAT TO DO" 




1. Low oil pres- 
sure, due to 

(a) ex ternal 
oil leaks, 

(b) thin oil, 
or (c) stick- 
ing of oil 
relief valve. 


1. (a) Repair leaks by 
tightening the line. 

(b) Drain and fill with 
fresh oil. (See Lubri- 
cation Chapt. Ill), (c) 
Remove oil relief valve 
and clean it. Do not 
stretch spring. See 
Chapt. VI. 




2. Faulty 
Ignition 
or 

timing . 


2. See Magneto, Spark 
Plugs and Cables in 
Chapt. VI. 


F* Loss of 
power * 


3. Leaky valve. 


3. This is a Job for the 
maintenance repair as 
outlined in the 
Maintenance Manual. 
However, if the leaky 
valve is caused by its 
improper adjustment, 
the operator can 
correct as outlined in 
Tappet Adjustment. 
Chapt. VI. 




4. Worn piston 
rings . 


4. This is a Job for 

maintenance repair as 
outlined in the 
Maintenance Manual. 




5. Blown 
cylinder 
head 
gas ket . 


5. Replace. 




6. Air cleaner 
obstruction . 


6. Clean air cleaner and 
tighten connections. 
(Chapter VI) . 




7. Obstruction 
in exhaust 
line . 


7. Remove obstructions 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or "WHAT TO DO" 




8. Choke valve 


8. Adjust. (See Carburetor 




out of ad- 
justment . 


Adjustment Chapter VI) 




9. Improper 


9. See Governor Adjustment 




governor 


Chapt. VI 


F. loss of 


butterfly 




Power 


valve ad- 




(Cont . ) 


Justroent . 






10. Improper 


10. Be sure to use only a 




fuel 


good gasoline. 




In high altltu 


de operation there is 




approximately 3 % loss of horse power per 1,000 
feet of altitude. 




1. Carburetor 


1. Tap carburetor lightly 




float stick- 


with hammer handle. 




ing. (Black 


If this does not cor- 




smoke) . 


rect the condition 
carburetor must be 
cleaned. (Chapter VI) . 




2. Carburetor 


2. Adjijst. (See Carburetor 


G. Smoky 


needle valve 
open ; 
too much 
b lack smoke . 


Adjustment. Chapter VI) 


Exhaust 


3. Worn piston 


3. This a Job for main- 




rings and 


tenance repair as out- 




out of round 


lined in the Main- 




and tapered 
cylinders . 
(Blue smoke) . 


tenance Manual. 




4. Thin 


4. Use oil of correct 




lubrication 

oil. 

(Blue smoke) . 


viscosity. 




5. Oil level 


5. Drain surplus oil from 




too high. 


crankcase . 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or "WHAT TO DO" 




1. Late igni- 
tion. 


1. Retime ignition. See 
Magneto timing. 
Chapt. VI 




2. Weak spark. 


2* Check Coil, Spark 
Plugs and Cables. 
Chapt. VI 


H. Explo- 
sion in 
Exhaust 


3. Partially 
Open ex- 
haust. 


3. (a) Remove grime from 
valve stem, 

(b) Adjust tappet 
clearance , 

(c) Replace broken 
spring . 




4 • Warped ex- 
haust valve. 


4. This is a Job for 

maintenance repair as 
outlined in the 
Maintenance Manual. 




1 . Out of ad- 
justment . 


1. See Carburetor Adjust- 
ment, Chapt. VI 




2. Leaky 
valves . 


2. This is a Job for 

maintenance repair as 
outlined in the 
Maintenance Manual. 


I. Engine 
Runs 
irregu- 
larly 
(sput- 
ters) 


3. Leaky in- 
take man- 
ifold. 


3. Tighten or replace 
gaskets: if mani- 

fold is warped it must 
be machined 
(maintenance repair 
J ob ) . 




4. Air leaks in 
gas kets 


4. Tighten or replace 
gaskets . 




5. Partially 
c losed 
tank 

shut-off 
valve . 


5. Open valve 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or "WHAT TO DO" 


I. Engine 


6. Water and 
sediment In 
carburetor 


6. (a) Let water settle to 
bottom, and drain, (b) 
Drain out sediment and 
clean screens (Chapter 
VI) . 


Runs 

irregu- 




7. Check line and remove 
obstruction and any 
kinks in tubing. 


larly , 
(sput- 
ters) 


7. Fuel lines 
partially 
bloc ked . 


(Cont .) 








8* Clogged air 
cleaner . 


8. Clean. (Chapter VI) 




9. loose Jets in 
the carburet- 
or 


9. This is a Job for main- 
tenance repair. 




1. Commutator 
dirty . 


1. Clean commutator. 
Chapt. VI 




2. Worn brush- 
es 


2. Replace. See brush re- 
placement generator. 
Chapt. VI 


J. Genera- 


3 . Blown field 
fuses * 


3. Renew field fuse. 


tor 






does 

not 

charge 


4. Loose fan 
belt. 


4. Adjust, as outlined 
under Fan Belt Ad- 
justment. Chapt. VI 




5. Broken ex- 
ternal con- 
nection. 


5. Reconnect. 




6. 8horted arm- 
ature . 


6. This is a Job for main- 
tenance repair as out- 
lined in the Main- 
tenance Manual. 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or "MHAT TO DO* 




7. Shorted 


7. This is a Job for main- 




field 


tenance repair as out- 


J . -Gen- 




lined in the Main- 


erator 




tenance Manual. 


does 

not 






charge 


NOTE: Inspect for short circuits in the 


(C ont .) 


generator, requiring special test meters. 




This is a Job for maintenance repair. The 




generator should 


be overhauled at the 2,048 - 




hour general inspection and overhaul period of 
the engine. 




1. Broken con- 


1. Reconnect or replace 




nectlon . 


cab le . 




2. Faulty 


2. See Switches (Chapter 




switches . 


VI) . If magnetic switch 
needs repairs, have 
maintenance install new 
one . 




3. Battery dead, 


3. Recharge or renew. 


K. Starter 


or low 




motor 


charge . 




fail- 
ure . 








4. Commutator 


4. Clean with No. 00 




dirty. 


sandpaper; do not use 
emery cloth (Cnapter 
VI) . 




5. Worn 


5. Replace. See Brush Re- 




brushes . 


placement under 
Generator, Chapt. VI 




6. Broken 


6. Replace. See repairing 




bendlx . 


Bendlx Drive. Chapter 
VI. 
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TROUBLE SHOOTING CHART 



TROUBLE 



PROBABLE CAUSE 



7. Bad teeth on 
flywheel 
gear. 



K. Starter 
motor 



REMEDY or "MHAT TO DO" 



• Renew. This is a Job 
for maintenance repair 
as outlined In the 
Maintenance Manual. 



fail- 
ure . 
(Cont .) 



NOTE: Any short circuit in the starter 

motor requires special test meters. This is a 
job for maintenance repairs, which has all the 
tools and data necessary, as outlined in the 
Maintenance Manual . 



1 . 



Clogged 
fuel line. 



1 



Check the fuel lines 
between the tank and 
the carburetor. 



L. No 
gaso- 
line at 
the 

carbu- 

retor 



2. Float stuck 
(dirty needle 
valve.) Valve 
closed. 



2. Tap the carburetor 
bowl gently - or re- 
move the carburetor 
and clean the needle 
valve and float 
chamber. (See carburet- 
or Chapter VI) . 



3. Fuel tank 3. 

empty . 



1. Surge spring 1. 
out of ad- 
justment. 



Refill. 



Adjust Governor as 
outlined in Chapter 



VI. 



M. Engine 
Surges 



2 . 



N. 



0 . 



Clutch 
over- 
heats . 



Carbu- 

retor 

leaks 

gaso- 

line 

when 

idling 



1 . 



May be caused 2 
by rich gaso- 
line mixture. 



Slippage of 1 
clutch. 



Float stuck 
(dirty needle 
va lve . ) 



1 



. Adjust Carburetor 
(Chapter VI) . 



. Adjust Clutch (Chapter 
VI). 



. Tap carburetor gently 
to dislodge the dirt in 
the fuel valve. If 
this does not correct 
the condition, remove 
the carburetor and 
clean the valve. 



Haute Emgime 
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TROUBLE 


PROBABLE CAUSE 


REMEDY or "WHAT TO DO" 


0. Carbu- 


2. Float 


2. Adjust. ($ee Carburetor 


retor 


level 


Chapter VI) . 


leaks 

gaso- 

line 


incorrect . 


when 


3. Drain 


3. Tighten 


idling 
(C ont .) 


plug 

not tight. 




1 . Lack of 
water . 


1. Add water. 



2. Frozen 
radiator . 



P. Radia- 
tor 
Bolls 

3. Leaky 

Radiator * 



4. Faulty hose 
connections . 



2. Run engine for three 
minutes with blanket 
covering radiator. Stop 
for five minutes. Again 
run engine for three 
minutes and stop for 
five minutes. Continue 
this operation until 
radiator is thawed. 

Check for leaks. Do not 
run continuously to 
thaw, as water will boil 
away and overheat, thus 
seriously damaging the 
engine . 

3. Repair radiator. Do 
not use liquid solder, 
as it tends to clog 
the system. 

4. Tighten or replace 
hose . 



5. Internal 
collapse of 
suction hose 
at the pump. 



5. Renew with wire- 
reinforced hose. 



Buda 
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6. Leaky pump. 6. This is a job for main- 

tenance repair as out- 
lined in the Main- 
tenance Manual. 

Original from 
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TROUBLE SHOOTING CHART 



TROUBLE 


PROBABLE CAUSE 


REMEDY or "WHAT TO DO" 


P. Radia- 
tor 
Bolls 
(Cont .) 


7. Dirt, rust, 
scales and 
sediment In 
the water 
Jacket. 


7. Use a solvent to re- 
move; flush and drain 
entire system. 




8. Pieces of 

broken ho6e In 
sys tem. 


8. Remove by draining and 
flushing the system. 



Buda Engine 



p ~ -Ip Ori g i n a I f no m 

OPERATwW 1 Buda 



77 



NOTES 



)ric]inal from _ 

OPKRitTIO.V SE€^^0^i Engine 



Buda 78 



NOTES 



Buda Engine OPERATION SECTION Buda 79 

/'ERSITY OF CALIFORNIA 



NOTES 



Buda 80 OPERATMON SECTION na! from Buda Engine 

Digitized by LiOOglC UNIVERSITY OF CALIFORNIA 



MAINTENANCE 

MANUAL 

BUDA 

Model K428 

Engine 

for use in 



KOEHRING COMPANY 

Model 304 Crane 



Engine built by 



INDEX 


Page 


Bend Back Pages 
to Find Subject 


104 


CHAPTER 1 

Specifications, 
Tolerances, Tools, 
Equipment and Hints 
for the Mechanic 


113 


CHAPTER II 
General Overhaul 


139 


CHAPTER III 

Inspection and Repair 
of Engine Parts 


175 


CHAPTER IV 

Inspection and Repair 
of Component System 


297 


CHAPTER V 
Steps of Reassembly 


332 


CHAPTER VI 

Engine Tune-up 
and Service 
Diagnosis 




The BUDA Co. 



Harvey, Illinois 



1 Ori g i n a I f no m 

MAJiVTElVAMmt lSE€T fO %\ FORM I > Buda lOi 



Buda Engine 



MAINTENANCE MANUAL 



Buda Model K-428 Engine 



CONTENTS 



CHAPTER I 



Page No. 



Specifications of Buda Engine 104 

Accessory Manufacturers 107 

Tolerances 109 

Tools & Equipment Ill 

Hints for the Mechanic 112 



CHAPTER II 

Steps of Disassembly - General Overhaul . . 113 

CHAPTER III 



Disassembly, Repair and Inspection of 

Engine Parts. ... 113-138 

a. Accessory Drive 139 

b. Camshaft 140 

c. Connecting Rods and Connecting Rod 

Bearings 163 

d. Crankcase 145 

e. Crankshaft 148 

f. Cylinder Head 174 

g. Flywheel and Flywheel Housing .... 152 

h. Gears 153 

i. Main Bearings 156 

j . Pistons, Rings and Pins 160 

k. Valves 168 



CHAPTER IV 

Disassembly, Repair and Inspection of Engine 
Component Systems and their Accessories 175-296 



A. Cooling System 

1 . Fan . . . . 

2. Radiator. . 

3. Water Pump. 



175-183 

179 

182 

175 



Buda 102 

Digilizi 



MAMWTENAXCE 

; by Google 

o 



SECTION Buda Engine 

Original from 

UNIVERSITY OF CALIFORNIA 



MAINTENANCE MANUAL 



Buda Model K-428 Engine 

CONTENTS - Continued 

Page No. 



B. Electrical System 184-232 

1. Starting Motor 184-198 

2. Magnetic Switch 199 

3. Battery ......... 200 

4. Generator & Voltage Regulator .... 201-214 

5. Magneto ..... 215-228 

6. Impulse Coupling 229 

7. Cables and Wires 231 

8. Spark Plugs 232 

C. Fuel System 233-275 

1. Air Cleaner 234 

2. Carburetor 235-253 

3. Fuel Pump 254-263 

4. Governor 264-275 

D. Lubricating System 276-284 

1. Oil Pump 276-279 

2. Oil Float & Screen 280-281 

3. Oil Filter 282-283 

4. Lubricating Chart 284 

E. Clutch or Power Take-Off 285-296 

CHAPTER V 

Steps of Reassembly 297-327 

A. Engine and Component System 297-327 

B. Testing and Adjusting 328-331 



CHAPTER VI 

Engine Tune-Up and Service Diagnosis. . . . 332-337 

A. Tuning up Engine 332-333 

B. Service Diagnosis 334-337 

Buda Engine MAINTENANCE SECTION Buda 103 

Original from 

Digitized by UNIVERSITY OF CALIFORNIA 



SPECIFICATIONS 



Chapter I 

SPECIFICATIONS, TOLERANCES, TOOLS AND EQUIPMENT 
AND HINTS FOR THE MECHANIC 

BUDA ENGINE, MODEL K428 



TYPE 

Vertical -en-bloc "L n bead, four cycle, six cylinder 

SIZE 

Bore 4-3/8" (111.1 mm.) 

Stroke 4-3/4" (120.6 mm.) 

PISTON DISPLACEMENT 

428 cu . in , 

ROTATION 

Clockwise, viewing the front or the fan end of the 
engine . 



POWER 

N.A.C.C. rating 45.9 

B.H.P. at 1000 R.P.M 53 

B.H.P. at peak 107 

R.P.M. at peak of B.H.P 2600 

Torque in foot lbs. at peak 280 

R.P.M. at peak of torque 1200 

B.H.P. at peak of torque .64 



(Note: In all internal combustion engines there is 

approximately 3-l/2$ loss of horsepower per thou- 
sand feet of altitude.) 

SUSPENSION 

3 point. 

IGNITION 

Magneto. 

SPARK PLUGS 

AC 87 

CARBURETOR FLANGE 

S.A.E. 1-3/4 in. 
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LUBRICATION 

Force feed pressure to all crankshaft, camshaft, and 
connecting rod bearings, timing gears, - also, to 
piston pin bearings. Distributing effected through 
holes rifle drilled in crankcase. Oil pump drives 
directly from rear end of camshaft. 

CAPACITIES 

Crankcase Oil Capacity, 9 quarts. 

Cooling System Capacity, 8-1/2 gallons. 

Air Cleaner Capacity, 1 quart. 

COOLING 

Centrifugal pump driven from accessory drive shaft. 
•Pump shaft of stainless steel. 

CRANKSHAFT 

3" diameter statically and dynamically balanced. 
Special open hearth No. 1045 S.A.E. steel forging, 
heat treated. 

Number of bearings, 7. 

CRANKCASE-CYLINDERS 

One piece Ni-Chrome semi-steel casting. 

Crankcase divided horizontally three inches below 
crankshaft center. 

Removable cylinder head. 

CONNECTING RODS 

Special open hearth steel, drop forging. Heat 
treated. 

I-beam sections are drilled out through entire 
length for piston pin lubrication. 

Length, center to center - 9-l/2 in. 

Diameter of connecting rod bolts - l/2". 

Number per rod - 2. 

Babbitt is "spun in" large end of rod. 

Phosphor bronze bushing at wrist pin end. 

CAMSHAFT 

Open hearth steel, case hardened, drop forged. 

Gear driven. 

Number of bearings - 4. 
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PISTONS 

Grey iron, carefully matched In weight. 

Length 4-3/8". 

Four rings - lower ring is an oil control ring. 

PISTON PINS 

Special case hardened alloy steel - diameter 1-1/4". 

VALVES 

Inlet valves - clear diameter 1-3/4" - chrome nickel 
steel . 

Exhaust valves - clear diameter 1-5/8" - Silchrome 
No. 1 Steel. 

VALVE LIFTERS 

Mushroom type - grey iron casting with chilled head. 

TIMING GEARS 

Helical cut, 1-1/2" wide. Constant oil bath from 
pressure pump at point of gear contact. 

CRANKSHAFT BEARINGS 

Steel Shell - babbitt lined "precision bearings." 
Diameter - 

Front, 3 in. (76.2 mm.) 

Intermediate, 3 in. (76.2 mm.) 

Center, 3 in. (76.2 mm.) 

Rear, 3 in. (76.2 mm.) 

Length - 

Front, 1-3/4 in. (44.4 mm.) 

Intermediate, 1-1/4 in. (31.7 mm.) 

Center, 2-l/4 in. (57.1 mm.) 

Rear, 2-1/2 in. (63.5 mm.) 

CAMSHAFT BEARINGS 

Diameter 

Front, 2-1/4 in. (57.1 mm.) 

Second, 2-1/4 in. (57.1 mm.) 

Third, 2-1/4 in. (57.1 mm.) 

Rear, 1-1/2 in. (38.1 mm.) 

Length - 

Front, 1-3/4 in. (44.4 mm.) 

Second and third, 1-1/4 in. (31.7 mm.) 

Rear, 1-1/2 in. (38.1 mm.) 

Buda 106 MALVTJB.VA VCE SECTION Buda Enainv 
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CONNECTING ROD BEARINGS 

Diameter, 2-3/8 in. (60.3 mm.) 
Length, 1-3/4 in. (44.4 mm.) 

PISTON PIN BEARINGS 

Diameter, 1-1/4 in. (31.75 mm.) 
Length, 1-1/2 in. (38.1 mm.) 



BASE 

Cast iron front and rear supports. 



ACCESSORIES 



Descr ipt Ion 


Buda 
Part No. 


Manufacturer 


Manufacturer 
Model No. 


Air Cleaner 




Donaldson, Inc. 
St. Paul, Minn. 


E 7764 


Battery 




Globe Battery Co. 
Milwaukee, Wis. 


Z 89 


Carburetor 


K40487 


Zenith Carburetor 
Div., Detroit, 
Michigan 


X456 


Clutch 




Twin Disc. Clutch 
Co. Racine, Wis. 


X7350A-Mod. 
B111P2 
Spec. 17732 


Fuel Pump 


2903 


A.C. Spark Plug 
Div., General 
Motors, Detroit, 
Michigan 


A.C. 855758 


Generator 


K40506 


Elec. Auto-Lite Co. 
Toledo, Ohio 


GFA-4810 


Governor 


K40504 


Pierce Governor Co. 
Anderson, Indiana 


A 1729 F-13 


Magneto 


H11848 


American Bosch 


MJC-6C 



Corp., Springfield 
Mass. 



Buda Engine MAi XT EX AX CE , Buda 107 



SPECIFICATIONS 



ACCESSORIES - Cont'd. 



Description 


Buda 
Part No. 


Manufacturer 


Manufacturer's 
Model No. 


Magneto 

Switch 


AP5893 


American Bosch 
Co rp . , Spr ingf i el d 
Mass. 


81663-14 


Starter 

Motor 


K40505 


Elec. Auto- Lite Co. 
Toledo, Ohio 


ML-4186 


Push Button 

Starter 

Switch 


2715 


Delco-Remy Co. 
Anderson, Indiana 


406 A 


Spark 

Plugs 


H11629 


A. C. Spark Plug Div. 
Flint, Mich. 


87-S 


Oil 

Filter 


Hi 1677 


The DeLuxe Products 
Corp. , La Porte, 
Ind. 

• 


CSB-41 -602-M 


Ammeter 


AP6592 


United States Gauge 
Co., New York, N.Y. 




Oil Pres- 
sure Gauge 


AP3883 


United States Gauge 
Co., New York, N.Y. 


444050 


Magnetic 

Starting 

Switch 




Delco-Remy Co., 
Anderson, Ind. 


SS-4007 


Radiator 




Perfex Corp. 
Milwaukee, Wls. 


R-2018-G 
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NOMINAL CLEARANCES FOR THE K-428 ENGINE 

Fits should never be made tighter them the low limit 
values given in the table. Where engines are being re- 
assembled with old gears the high limits specified for 
the gear fits may be larger than the values in the tables. 

Piston to cylinder clearance: 

.004 diam. clear, measured at extreme bottom of 
skirt at 90° from center of piston pin hole with 
10-14 lbs. pull on .003 thick x l/2 wide ribbon 
gauge. 

Compression ring gap: 

.013 to .018 gap. 

Oil ring gap: 

.013 to .018 gap. 

Fire ring to groove clearance: 

. 002 to . 004 . 

Composition and oil control side clearance: 

Above pin: .0005 to .002. 

Below pin: .0005 to .0025. 

Piston pin in piston: 

.00025 to .00045. 

Piston pin to rod bushing: 

.00025 to .00045. 

Care should be exercised in making these fits. 
Crankshaft end play: 

.003 to .009. 

Main bearing clearances; 

• 003 to . 0052 • 

Connecting rod side clearance: 

.004 to .009. 

Connecting rod bearing clearance: 

.0015 to .003. 

Camshaft bearing clearance: 

.0014 to .004 
Camshaft end play: 

• 005 to . 008 . 

Idler gear end play: 

.004 to .007. 

Accessory gear end play: 

•003 to .000. 

All gear back lash: 

Idler gear .002 to .004. 

Accessory gear .002 to .004. 
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Valve stem to guide. Intake and exhaust: 
• 002 to • 004 • 

Tappet adjustment (set hot) . 

Intake .006, Exhaust .009. 

Valve lifter or tappet fit to guide: 
.0001 to .0009. 

Water pump shaft to bushing: 

.002 to .004. 

Oil pump gears back lash: 

Not over .002. 

Oil pump gears to case: 

Not over .002 to .003 on a side. 

Oil pump gears to case flange: 

To be flush. 

Idler gear to stud clearance: 

.0015 to .0025 

TOOLS AND EQUIPMENT NEEDED 

TOOLS 



Socket W renches 

1/2 inch, 7/16 inch, 9/16 inch, 5/8 inch, 3/4 inch, 
and 13/16 inch. 

An 18 inch breakover handle. 

A 12 inch extension 

Open End Wrenches 

5/16 inch, 3/8 inch, 7/l6 inch, l/2 inch, 9/l6 inch, 
5/8 inch, ll/l6 inch, 3/4 inch. 

Pipe Wrench 

One 18 inches long. 

Screw Drivers 

One l/4 inch blade, one 3/8 inch blade, one 3/4 inch 
blade. (Note: The 3/4 inch blade is for the front 

support plate screws; a drag link socket can be used 
instead. ) 



Pliers 

One diagonal, one flat nose. 
Hammer 

Medium size, ballpein. 

Lead hammer. 
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Pin Punches 

One set 3/l6 inch to l/2 inch. 
Chisels 

One set, medium size. 



Miscellaneous Tools 

Valve lifter, putty knife, feeler gauge, piston ring 
compressor, gear puller, and machinists square, 
stub valve lifter, and valve grinder. 



EQUIPMENT 

Chain hoist, (l ton) , work bench and vise, valve 
refacer, and valve reseater, (if the latter two are not a 
part of the regular equipment, new valves cam be ordered 
and the seats ground at a machine shop) , cylinder grinder, 
piston pin hone, or reamer, small lathe, cylinder hone, 
connecting rod aligner. 

Ammeters 

One, range 0 - 600 amperes. 

One, range 0-30 amperes. 

Vol tmeter 

Range 0 to 10 volts 
Electrical Test Equipment 

Test light, storage battery with cables, and a 
spring balance 0 to 100 pounds. 

Micrometer 

Outside - 2 inches to 3 inches. 

Outside - 3 inches to 4 inches. 

Inside - l/2 inch to 6 inches. 

Tachometer 

Range 50 to 10,000 R.P.M. 



Carburetor Tools 

The following tools are obtained from the Zenith 
dealer or from the Zenith factory, Detroit, Michigan, 
and are needed for overhauling the carburetor. 
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HINTS FOR THE MECHANIC 



T-30016, fuel valve seat assembly, bolt and lower 
plug wrench, C-161-2, valve tool, C-161-5 extractor, 
C-161-9 (782932) Idle jet wrench, C-161-25 (15517) 
cap jet wrench, C-161-81 (15522) main jet wrench, 
(30137) driver. C-181-168 gasket kit - C-182-347 
Repair Part Kit. 

Magneto Tools 

American Bosch Tools 
TSE 5265 
TSE 76108 
TSE 76101 

American Bosch Magnetizer - 5210 

HINTS FOR THE MECHANIC 

1. Keep tools in efficient working order. 

2. Good "housekeeping" in the shop saves time. 

3. Never guess - always investigate the source of trouble. 

4. Use the proper measuring gauges and electrical test 
meters - guessing is not accurate enough. 

5. Every part, no matter how small, has a j ob to per- 
form - don’t overlook the smallest detail. 

6. Carefully handle and store bearings and parts with 
machined surfaces, so as to prevent damage either by 
scratching or by falling objects. 

7. Always use new gaskets. Whenever a piston, or pis- 
tons, are removed, replace the rings if they are more 
than 100 operating hours old, for it would be impos- 
sible to place the rings back in exactly the same 
position they "wore in". 

8. Provide clean boxes for small parts, capscrews, and 
bolts, - never strew them on the bench or floor. 

9. Don't send an engine "back to work" until you are 
certain that the engine and its accessories are in 
good working order. 



TSE-5269 
TSE 528 
TSE 5238 
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GENERAL OVERHAUL 



Chapter II 

GENERAL OVERHAUL 



In this chapter, the necessary steps for a general 
overhaul will be considered in their recommended sequence. 
It is obvious that where it becomes necessary to repair 
the engine due to an accident to one or more of the parts 
all these steps may not apply. 

And it is also pointed out that before the general 
overhaul, there are four servicings that the maintenance 
repair man will have to give the engine after every 1,024 
hours of operation. They are grinding valves, checking 
the voltage regulator, the magnetic starting switch, and 
visually checking the engine and its accessories. The 
procedures for these servicings are given under the items 
involved, Valves, Chapter III, Voltage Regulator and 
Magnetic Switch, Chapter IV. 

The general overhaul should take place after every 
2,048 hours of operation when the engine and its acces- 
sories should be disassembled completely and any worn 
parts replaced. If this disassembly and inspection re- 
sults in only a thorough cleaning of the engine and its 
accessories, much will have been gained in lengthening 
the engine life and enable it to give trouble-free per- 
formances. 



STEPS OF DISASSEMBLY 

The following steps are the recommended sequence of 
disassembly: 

1. DRAINING ENGINE 

Drain oil and water from the engine, water pump and 
radiator. See Figure 100. 

2. REMOVING PIPE AND TUBING 

Remove the exhaust pipe, gasoline and all copper 
tubing and the oil drain pipe at the bottom of the engine. 
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STEPS OF DISASSEMBLY 



3. DISCONNECTING THE BATTERY AND AIR CLEANER. 

Disconnect the battery and remove the air cleaner 
and tubing that connects to the carburetor. 

4. DISCONNECTING ELECTRIC WIRES, CABLES, ETC. 

Disconnect the electric wires and the flexible conduit 
that houses the wires leading from the operators' panel. 
(Tie small tags to the wires at both ends and indicate 
where the wires lead to. This will aid in reassembly.) 

5. DISCONNECTING THE CHAIN DRIVE AND CLUTCH HANDLE. 

See instruction as given in Koehring instructions. 

6. REMOVING CLUTCH HANDLE. 

After making sure that the clutch is in an engaged 
position, remove the handle. This is a precaution to 
prevent the clutch plates from falling out when removing 
the clutch power take-off. 

7. REMOVING THE RADIATOR. 

Disconnect all hose connections and remove the brace 
that holds the back of the radiator to the engine. Next, 
remove the nuts that hold the radiator to the front en- 
gine support and pull off the radiator. Also remove the 
engine hold down bolts, 2 at front, and 2 at rear. 



8. REMOVING ENGINE FROM TURNTABLE. 

The engine and its component parts can now be skidded 
from the turntable onto the rear of a truck for removal 
to the overhauling section. To facilitate further dis- 
assembly, we suggest the use of an assembly stand. If 
none is available, lift the engine on to a flat platform 
or lay it on the floor, using a chain hoist as shown in 
Figure 101. (Note the engine head is provided with two 
tapped 3/4" holes, National Course threads for inserting 
eye screws for lifting with hoist. 
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Figure 101. Lifting Engine kith Chain Hoist 




Figure 102. Showing Fan Assembly 
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9. REMOVING FRONT SILL. 

If a stand is used make sure that both ends of the 
engine clear the stand so that the ends can be removed. 
If a flat platform is used timbers should be set so as to 
permit removal of the front end which can be taken off by 
removing the bolts that fasten it to the sill. 

10. REMOVING FAN ASSEMBLY 

Remove the fan belt tension adjusting screw. Remove 
the fan shaft nut and pull off the fan assembly. Figure 
102 . 

11. REMOVING ACCESSORIES 

a. Fuel Pump. Disconnect the copper gasoline line 
and the capscrews holding the fuel pump to the adaptor 
plate. Now remove the adaptor plate by removing the four 
capscrews that fasten it to the engine. Figure 103. 




Figure 103. Left Side of Engine Showing 
Fuel Accessories 
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b. Carburetor, Governor, Oil Filter, Oil Breather, 
Magnetic Switch, Starter , Generator and Generator Bracket. 
These eight accessories can be removed by removing the 
capscrews that fasten them in place as shown in Figs. 103 
and 104. 



IGNITION CABLE TUBE 



WATER DISTRIBUTOR COVER 

± 




OIL FILTER & BREATHER 

'STARTER MOTOR BAYONET GAUGE 

MAGNETIC STARTING (b ©~ OE CRANKCASE OIL, ENGINE GRADE 



SWITCH 



(5)-WP — GREASE WATER PUMP 



Figure 10A. Right Side of Figure Showing Accessories 
and Points of Lubrication 




Figure 105 . Showing Water 
Pump and Magneto Impulse 
Coupling Assembly 



c . Magneto and 
Cable Tube. Fig. 105. 
The magneto can be re- 
moved by disconnecting 
the two capscrews that 
hold it in position on 
the magneto bracket. 
Also disconnect the 
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cable tube and spark 
wires. The magneto 
bracket should also be 
removed. It may be nec- 
essary to pry slightly 
after removing the cap- 
screws. 

d. Water Pump. 
Disconnect the spring 
lock on the pump coup- 
ling chain, see figure 
106, and remove the wa- 
ter pump to cylinder 
connection by unfasten- 
ing the four capscrews 
that hold it to the wa-- 




Figure 107. Removing Rater Pump 
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Figure 106. Showing Rater Pump 
Coupling Chain 
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ter distributor cover, and the three capscrews holding 
the water pump to the crankcase. See Figure 107. 

12. WASHING THE ENGINE. 

Wash the engine with cleaning fluid. If the deposit 
of dirt is thick, allow the kerosene to soak ten minutes 
or more, then wash off the dirt with hose and water. 

13. REMOVING CLUTCH (Power Take-Off) 

Remove the capscrews holding the clutch power take- 
off to the flywheel housing and insert two l/2" N.C. 
bolts with 2-1/2" of thread into the tapped holes in the 
clutch housing and screw in to push off the power take- 
off, as shown in Figure 108. 




Figure 108 . Removing Clutch [Power Take-off } 



14. REMOVING CYLINDER HEAD MANIFOLD, WATER JACKET COVER 
AND WATER DISTRIBUTOR. 

Take off the capscrews and lock washers that fasten 
these units to the engine. Discard f he head gasket. See 
Figure 109* 
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Figure 109. Removing Water Jacket Cover 
and Distributor 




Figure 110. Removing Flywheel 
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15. REMOVING FLYWHEEL 



Remove the five flywheel bolt nuts and washers. 
(These washers are very thin so don’t attempt to use them 
in any other place.) Now use three l/2" capscrews with 
l/2" thread about four inches long and screw these into 
the three tapped holes in the hub of the flywheel to push 
the flywheel off. See Figure 110. These capscrews can 
be used as a handle to lift the flywheel out of the hous- 
ing, or will hold a small chain if you prefer to use a 
hoist in removing the flywheel which is heavy and un- 
wieldy. In order to protect the flywheel threads put the 
nuts back on the flywheel housing bolts. As an aid in 
reassembly, chalk mark each flywheel bolt and hole with a 
corresponding mark (1-2-3-4-5) . 



Take off the nuts and remove the valve cover. The 
baffle plate can be removed by taking off the three cap- 
screws. See Figure 111. NOTE: the holes for the three 
capscrews holding the valve lifter brackets and baffle 
plate open directly into the cylinder bore. If any of 
these capscrews must be replaced, ones of identical 
length must be used. 




BAFFLE PLATE 



Figure 111. Removing Valve Chamber 
Oil Baffle Plate 



16. REMOVING VALVE COVER AND BAFFLE PLATE 
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ADJUSTING SCREW 
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Figure 112 . Removing Valve Retainer Halves and 
Valve Assembly 



17. REMOVING VALVE ASSEMBLY. 

Using a valve lifter Inserted between the valve 
spring cup and lifter bracket, make sure that the valve 
to be lifted is in a closed position. (If it isn't crank 
the engine by hand) . Now lift the valve spring cup so 
that it clears the retainer halves and remove the halves. 
Figure 112. NOTE: Insert a cloth into the chamber to 
prevent the halves from falling into the oil pan. 



The valve spring and both upper and lower seats can 
now be removed. 



Remove the capscrews holding the valve lifter 
bracket and grasping the bracket as shown in Figure 113, 
to prevent the lifter from falling into the crankcase, 
remove the lifter bracket assembly. 



from 
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Figure 113. Removing Valve Lifter Bracket Assembly 




Figure 114. Removing Crankshaft Jaw 

18. REMOVING CRANKSHAFT JAW. 

Turn anti-clockwise as shown in Figure 114. 
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Figure 115. Removing Fan 
Drive Pulley with Wheel 

Puller 

21. REMOVING GEAR CASE 
COVER. 

Remove the cap- 
screws and bolts hold- 
ing the gear case cover 
to the gear housing. 

Lift off the cover and 
gasket, noting the con- 
dition of the oil seal ^ 

If the seal has worn a 
groove In the spacer, 
the spacer must be re- 
placed, driving in a 
new oil seal similar to 
Figure 116. Now with 
a chain hoist lay the 
engine on its right 
side. Caution: Timbers 

should be so laid that 
both ends of the crank- 
case will be free. 



19. REMOVING FAN DRIVE 
PULLEY. 

Using a wheel pul- 
ler, as in Figure 115, 
pull the pulley off the 
crankshaft. Caution: 
Back up the ears of the 
wheel puller with solid 
pieces of steel or wood 
so as to equalize the 
pressure against the 
pressed steel pulley 
which bends easily. 

20. REMOVING FRONT 
SUPPORT. 

Loosen the clamp 
bolt at the top of the 
front support and pry 
off. 




Figure 116. Installing Gear 
Case Cover Oil Seal 
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PUMP r. 



CAPSCREWS 



VEl BOLTS 



FLYWHEEL 



Figure 117. 



Removing Flywheel Housing 



TRAVEL LUGS 




Figure 118 . Removing Oil Float and Drain Tube 
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22. REMOVING FLYWHEEL HOUSING. 

Remove the four capscrews and the two dowel bolts 
that hold the housing to the crankcase. See Figure 117. 
Remove the housing. 

23. REMOVING OIL PAN, OIL FLOAT, DRAIN TUBE AND BRACKET 
ASSEMBLY. 

Take off the capscrews and washers that hold the oil 
pan and the capscrews and washers that hold the oil float 
and bracket assembly. Use a pipe wrench to remove the 
rear bearing drain tube. See Figure 118. 

24. REMOVING OIL PUMP. 

Remove the four capscrews holding the oil pump to 
the crankcase and remove the oil pump. Figure 119. 



DOWEL LOCATING HOLES 



COPPER GASKET 



DOWEL SLEEVE 



OIL PUMP 

Oil PUMP DRIVE FORK 
CAMSHAFT OIL PUMP DRIVE PIN 




Figure 119» Removing Oil Pump 
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25. CHECKING FOR RE- 
PLACEMENTS. 




gauge 



A. Slip a feeler gauge 
between the end of the 
rear main bearing and 
the crankshaft. See 
Figure 120. Run the 
feeler gauge clear 
around the shaft. The 
proper clearance is 
Figure 120. Checking Crank- .003* to .009*. If 

shaft End Play . more than .012" a new 

rear main bearing is 
needed. See Chapter III, paragraph 61. 



At this point it 
is recommended that the 
mechanic stop and de- 
termine what further 
disassemblies or re- 
placements will be 
needed. 



B. Check the idler 
gear end play by insert- 
ing a feeler gauge be- 
tween the idler gear 
hub and the retaining 
washer, as shown in 
Figure 121. Desired 
clearance should be 
• 004", maximum .007*. 

C. Check for backlash 
between the idler gear 
at all three points 
where it meshes with the 
other two gears. If 
more than .005" of an 
inch, replace the idler 
gear with larger one. 
See Figure 122. 

Now back to disas- 
sembly. 



Figure 121. Checking Idler 
Gear End Play. 
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Figure 122 . Checking Idler 
Gear Back Lash. 



26. REMOVING OIL BAFFLE 
PLATE. 

Remove the four cap- 
screws and pull off the 
oil baffle plate. See 
Figure 123. 

27. CAMSHAFT. 

Flatten out the 
three camshaft thrust 
plate locks around the 
capscrews that hold the 
camshaft In position. 
See Figure 124. Remove 
the capscrew thrust 
plate and lock plate. 
See figure 125. 




Figure 123 . Removing Oil Baffle Plate 
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Figure 12 A. Removing Camshaft Capscrew Lock . 




Figure 125. Removing Camshaft 
Thrust Collar. 



28. CHECKING CAMSHAFT 
BUSHINGS. 

Place a feeler 
gauge . between each of 
the four bushings. The 
clearance should be be- 
tween .0014" to .004". 
If more than .005" re- 
place the bushings ac- 
cording to Instructions 
given In paragraph 45. 
See Figure 143. 

29. REMOVING CAMSHAFT. 

Remove the cam- 
shaft by carefully guid- 
ing Its removal, a lit- 
tle at a time, so as to 
avoid damaging the bear- 
ings. Figure 126. 
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Figure 126 . Removing Camshaft. 



30. CHECKING CAMSHAFT END PLAY. 

Check the camshaft end play by measuring the space 
between the hub and the thrust collar, as shown In Figure 
127. This measurement shall be .005" to .008". If ex- 
cessive, this can be corrected by replacing the thrust 
collar. Only on rare occasions will it be necessary to 
replace the gear. 

31. REMOVING IDLER GEAR. 

Since the idler gear has a thrust screw with a left 
hand thread, turn the screw to the right, or clockwise, 
to remove the gear. See Figure 128. Next remove the 
idler gear acorn lock nut located on the outside of the 
crankcase, then the lockscrew can be removed, see Figure 
129. With a puller like the one used to install the 
crankshaft gear, Chapter III, paragraph 60-B, pull out 
the idler gear shaft. CAUTION: Be sure you do not break 
off the dowel pin that holds the spacer on the front of 
the shaft. 
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32. REMOVING THE CON- 
NECTING RODS AND CAPS. 



I 

I 

% 

a 

r 




Figure 127 . Checking Camshaft 
End Play 



Remove and discard 
the cotter pins locking 
the castellated nuts 
and remove the nuts and 
caps. In pushing the 
rods through the cylin- 
der bore employ a short 
wooden handle fitted at 
one end with a piece of 
copper tubing. The 
tube fits over the bolt 
and the handle acts as 
a guide to avoid damag- 
ing the cylinder walls t 
and bearing Surfaces. 
See Figure 130. Replace 
the caps and the nuts 
on their respective 
rods. Caution: The caps 
and rods are all num- 
bered for this purpose. 
DO NOT REVERSE THE PO- 
SITION OF THE CAPS FOR 
THEY MUST BE PUT BACK 
IN THEIR ORIGINAL POSI- 
TION. 



AGAIN WITH A CHAIN 

HOIST STAND THE ENGINE ON ITS CYLINDER HEAD STUDS SO THAT 
WHEN THE MAIN BEARING CAPS ARE REMOVED THE CRANKSHAFT 
WILL NOT FALL OUT. 



33. REMOVING ACCESSORY DRIVE. 

Remove the nuts that hold the accessory drive to the 
gear case and lift off. See Figure 131. 

34. REMOVING MAIN BEARING CAPS 

Remove and discard the lock wires of the main bear- 
ing caps and remove the caps. The rear bearing cap with 
lower half of the oil seal attached can be removed with a 
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CRANKSHAFT GEAR 



RETAINER SCREW 



THRUST WASHER 



Figure 128 . 
Removing Id- 
ler Gear . 



IDLER GEAR 



GEAR SHAFT 



CAMSHAFT 

GEAR 




pry bar, two blocks of 
wood and bolts as shown 
in Figure 132. Caution: 
The main bearing caps 
are numbered consecu- 
tively starting at the 
front or fan end, one 
to seven inclusive. 

35. LIFTING OUT THE 
CRANKSHAFT. 




Figure 129. Removing Idler 
Gear Shaft Lock Screw. 



When removing the 
crankshaft care should 
be taken to prevent 
damaging the bearing 
surfaces . 
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Figure 130. Removing Connecting Rod with Vooden Tool. 




Remove the bearing 
shells from both the 
crankcase and the caps. 
See Figure 134. THESE 
SHELLS ARE NOT NUMBERED, 
THEREFORE, THEY MUST BE 
LAID AWAY SO THAT THEY 
Figure 131. Removing Accessory can be placed back in 
Drive. their respective places 

EXACTLY AS THEY CAME 
OUT. EVEN THEIR INDIVIDUAL POSITIONS IN THE CRANKCASE 
AND THE CAPS MUST NOT BE REVERSED. If any of the bearing 



36. REMOVING UPPER HALF 
REAR BEARING OIL SEAL. 

Remove the three 
capscrews holding the 
upper half of the rear 
bearing oil seal and 
discard the felts and 
gaskets. See Figure 
133. 

37. REMOVING UPPER AND 
LOWER BEARING SHELLS. 



shells are pitted or burned all should be replaced, not 



Just one. 
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FLANGE 



OIL PUMP RECESS 
CAM BUSHING 



REAR 
OIL SEAL 

DOWEL . 
BOLT 



OIL PLUGS' 



WOODEN BLOCK 
DOWEL BOLT 



Figure 132 . Removing Lower Half Rear Bearing Oil Seal. 




Figure 133 . Removing Upper Half Rear Bearing Oil Seal. 

Pm\ nlp Original from 
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38. REMOVING TIMING 
GEAR SUPPORT PLATE. 

Remove the six cap- 
screws that fasten the 
timing gear support 
plate or housing to the 
crankcase and remove 
the housing and gasket. 
See Figure 135. 

Figure 134. Removing Upper 
Half of Bearing Shells. 




Figure 135 . Removing Timing Gear Support Plate. 
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Figure 136. Removing Oil 
Pressure Relief Valve. 



39. REMOVING OIL PRES- 
SURE RELIEF VALVE. 

Remove the oil 
pressure relief valve, 

and two oil pipe plugs 
as shown in Figure 136. 



40. REMOVING OIL PLUGS. 

Remove oil plug in 
front end of oil line, 
See Figure 137. Three 
at the rear end of the 
crankcase, see Figure 
138* One at the bottom 
side and two in the out- 
side of the crankcase. 




' It 



Figure 137. Brushing Out Oil Passages 
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Figure 138 . Brushing out Main Gallery Oil Line. 

THE ENGINE IS NOW COMPLETELY DISASSEMBLED EXCEPT FOR 
THE ACCESSORY UNITS. THE INSPECTION AND CONDITIONS FOR 
REPLACEMENT OF ANY PARTS ARE GIVEN IN THE FOLLOWING 
PARAGRAPHS. 
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Chapter 111 

INSPECTION AND REPAIR OF ENGINE PARTS 

This chapter deals with the inspection and repair 
of the engine proper. The instructions here given take 
into consideration almost all repairs o r r epl acemen ts 
that can be made. Therefore, it should not be assumed 
that all of these repairs or parts replacements are nor- 
mal. For the most part, they will be rare, but all these 
extreme conditions are given in order to aid the mechanic 
to do a skillful job no matter what the condition might 
be . 

An accurate inspection can be made only if the parts 
are thoroughly cleaned, both inside and out. If no 
cleaning tank is available, washing the parts in kerosene 
is recommended. No further mention will be made of 
cleaning as the first rule of a good mechanic is to keep 
tools and parts clean. 

The assemblies, or parts, of the engine proper to be 
serviced are listed alphabetically. 

ACCESSORY DRIVE 

The accessory drive is driven by the idler gear to 
turn the water pump and the magneto. Provision is made 
for a distributor gear should one be desired. The ac- 
cessory drive is internally oiled from the timing gears. 

41. DISASSEMBLY OF ACCESSORY DRIVE. 

Remove the coupling sprocket with a wheel puller. 
Remove the cotter key and nut from the gear end of the 
shaft. NOTE: The nut is a left handed thread. Remove 

the spider from the shaft and pull off the gear. See 
Figure 139. With a long-nose pair of pliers, remove the 
lock or snap spring from the water pump side of the 
shaft. See Figure 140. Tap the threaded end of the 
shaft with a wooden mallet to remove the oil seal and the 
washer. See Figure 141. 
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F* 42. INSPECTION AND RE- 

jT- placement of parts. 




After thoroughly 
cleaning the gear, ex- 
amine the gear for wear 
In the following places: 
the teeth, the hushing 
and the spider slot. 
Also examine the spider 
for excessive wear on 
the Jaws and wear on 
the Internal spline. 
Any wear on the Inter- 
nal spline will also 
show on the external 
spline of the shaft. 
Check the accessory 
drive housing for cracks 
and mutilation, paying 
Figure 139. Removing Spider particular attention to 
from Accessory Drive. the bearing surfaces on 

which the shaft and the 
gear ride. Examine the thrust washer for signs of wear 
and roughness. Replace if necessary. Examine the shaft 
for wear in the following places: thrust washer surface, 

bearing surface, and splines. Always renew the felt re- 
taining washer. To reassemble the accessory drive, 
reverse the procedure under disassembly. Paragraph 41. 



CAMSHAFT 



43. CAMSHAFT. 

The camshaft Is of 
open-hearth steel, case- 
hardened, and runs in 
four bronze bushings 
which are pressed in 
the crankcase. The 
clearance should be 
.0014" to .004". The 
camshaft, being case- 
hardened, will never 




SHAFT (SPROCKET ENDI 



Figure 110. Removing Snap Ring 



retaining washer 
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have to be replaced because of too much clearance. The 
bushings will need replacement to maintain the proper 
clearance. The instructions for the replacement are 
given undercamshaft instruction in paragraph 44. Under 
normal conditions the camshaft will need replacement if 
the gear that drives the governor is worn or damaged. 
See Figure 142. 




Figure 1U1. Removing Shaft and Oil Seal. 



The camshaft is held in place by a thrust collar 
which is fastened to the crankcase by three capscrews 
Figure 124 which are prevented from coming loose by a 
camshaft thrust collar lock plate. This lock plate is 
bent over the sides of the heads of the capscrews. The 
desired camshaft end play should be between .005" to 
.008", maximum permissible, .015". Figure 127. If it is 
excessive, this excessive end play can usually be over- 
come by replacing the camshaft thrust collar. 



Examine the oil pump drive pin at the rear end of 
the camshaft. If worn or cut, replace with a new one. 
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Figure 142. Camshaft 



Be sure the ends of the 
new pin are below the 
surfaces of the rear 
bearing surfaces. 



The camshaft gov- 
ernor drive gear Is 
placed towards the rear 
end, see Figure 142. 

44. CHECKING AND RE- 
PLACING THE CAMSHAFT 
BUSHINGS. 

The camshaft runs 
In four bronze bushings 
which are pressed Into 
the crankcase. The 
camshaft bearing clear- 
ance should be between 
.0014" to .004". If 
clearance Is more than 
.005" replace the bush- 
ing, Figure 143. 




Figure 143. Checking Camshaft to Bushing Clearance 
with Feeler Stock. 



ttuda 142 MAINTENANCE SECT MONn c\ i n a I fro IBuda Engine 

by ^ Tt n \S K UNIVERSITY OF CALIFORNIA 



REPAIR OF CAMSHAFT 



The bushings are of precision type and do not re- 
quire reaming after being pressed Into the case. How- 
ever, all burrs and high spots must be removed so the 
camshaft will turn easily. 




BUSHING 

GUIDE 



BUSHING 



WASHER 



Figure 144. Camshaft Bushing 
Installing Tool . 



45. REMOVING CAMSHAFT 
BUSHING. 

With a hacksaw 
blade, carefully cut 
through the bushing, 
being careful not to 
cut Into the crankcase. 
With a cold chisel and 
hammer, break the bush- 
ing loose and knock It 
out . 
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46. INSTALLING CAMSHAFT BUSHING. 

With a tool similar to the one shown in Figures 144- 
145) put the bushing In place and drive It in, being 
careful to line up the oil hole. 

If such a tool) as shown in Figures 144-145) Is not 
available) use two washers slightly larger than the bush- 
ing and with holes In the center just large enough through 
which a bolt l/2* in diameter and at least 2" to 3* long 
can pass. Put one washer on one side of the web of the 
hole in which the bushing fits and the other on the op- 
posite side. Insert the bolt and screw on the nut and 
carefully turn the nut to pull the bushing into position. 







Figure 1A6. Checking Cylinders with Micrometer 
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CRANKCASE 

In order to thoroughly clean the crankcase for In- 
spection, all the plugs must be removed as indicated in 
the Steps of Disassembly, Chapter II, par. 39 and 40. 

47. BRUSHING OUT OIL LINES 

With a wire brush, as shown In Figures 137 and 138, 
brush out all the oil lines to remove any sediment. 

48. CHECKING FOR OUT OF ROUND AND TAPER. 

Check each cylinder with an Inside micrometer at the 
upper end of the ring travel, as shown in Figure 146. 

First, check in a position parallel to the crank- 
shaft and then in a position at right angles to the 
crankshaft, as shown in Figure 146. The difference be- 
tween these two readings shows the amount of cylinder out 
of round. 

To obtain the. amount of each cylinder taper, measure 
the bottom of each cylinder and again take two readings, 
one position parallel to the crankshaft and the other at 
right angles to the crankshaft. Compare the top "parallel* 

reading with the bottom 
"parallel" reading, and 
the top "right angle" 
reading with the bottom 
"right angle" reading 
to obtain the taper . 

If the out of round 
or taper is more than 
. 005 ", the cylinders 
should be machined to a 
standard size by a 
grinder, a hone, or a 
• portable boring bar: 
The best finish is ob- 
tained by using a hone 
after the cylinders are 
ground or bored. 
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Figure 14-7. Removing Ring 
Travel Ridge with Reaming Tool. 
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49. RECONDITIONING THE CYLINDERS. 

If the cylinders are within the limits specified in 
the preceding paragraph and are free from scores and 
scratches, remove the ring travel ridge at the top of 
the cylinders with a ridge reamer as shown in Figure 147. 
The removal of this ridge will forestall tpp ring break- 
age and unnecessary ring "clicking". 



50. CHECKING YALVE SEATS AND VALVE GUIDES. 

Inspect the exhaust and intake valve seats for pits 
and burns. The exhaust valve seats can be replaced if 
they are in a very bad condition. The Intake valve seats 
can be refinished with a valve seat reamer. 

Check the valve guides for wear by inserting a valve 
and noticing the amount of side play. If worn, remove 
the guide by driving it from the block with a driver, as 
shown in Figure 148. Install new guides with a press. 
Ream the guide so that the clearance between the new 
valve and new guide will be between .002" and .004". 
Also replace the valve. 

51. REPLACING EXHAUST 
VALVE INSERTS. 

The Insert is held 
in place by a shrink 
fit, and by rolling 
metal around the hole 
over the edge of the 
seat. See Figure 149. 
This is sometimes re- 
ferred to as peening. 

To remove the in- 
sert, first roll the 
peened edge of the metal 
away from the insert, 
with a crimping or 




Figure 1A8. Driving Out Valve 
Guides. 
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peening valve seat tool. (Figure 150). With a small 
punch, center punch the Insert (See Figure 151) , and 
drill; be careful not to drill through into the valve 
seat insert recess. With a small cold chisel, carefully 
break through the drilled holes and remove the insert. 




Figure 149. Exhaust Valve Insert. 




Figure 150. Valve Insert 
Peening Tool. 



Remove all burred 
edges around the hole 
and be sure the insert 
recess is clean. 

To install the new 
insert, chill it by 
placing insert in can 
of solvent, chilling 
with dry ice, or wrap 
the insert in cellophane 
and chill with dry ice. 
Drive insert in place 
with a driving tool, as 
shown in Figure 152* 
Roll the edges of the 
hole with a valve seat 
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Figure 151. Removing Exhaust 
Valve Insert. 



tool over the edge of 
the Insert. See Figure 
150. It will be neces- 
sary to refinish the 
valve seat with a grin- 
der. The same grinder 
can be used on the in- 
take valve seat. 

NOTE: If no dry 

ice is available or 
climatic conditions are 
such that the foregoing 
procedures are not feas- 
ible, the following is 
recommended. 



In Hot Climate: Allow the crankcase to stand in the 
sun until it gets as hot as the sun can heat it. Cool 
the valve seat insert as much as possible. Then drive 
the insert into the block and peen the edges with a valve 
seat tool . 




VALVE SEAT INSERT 



In Cold Climate: - driving tool 

Lay the valve insert on 
ice or let it remain 
outdoors until it is 
thoroughly chilled. 

Remove the chill from 
the crankcase and fill 
water jacket with boil- 
ing water. It may be 
necessary to change the 
water three or four 
times to warm the crank- 
case efficiently. With 

the water still in the block, to retain as much heat as 
possible, drive the valve insert and roll the edges of 
the block with a valve seat tool. 



Figure 152 . Installing Exhaust 
Valve Insert. 



CRANKSHAFT 



The crankshaft has seven main bearing surfaces, one 
between each crankpin throw and at each end of the crank- 
shaft. The crankshaft is balanced both statically and 
dynamically . 
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52. CHECKING CRANKSHAFT WEAR. 

NOTE: Because of the number of micrometer readings 
necessary to find the taper and out-of-round of all the 
bearing surfaces of the crankshaft, as outlined in the 
following instructions, it is advisable that these read- 
ings be recorded in some such diagram as given in Figure 
153. 
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Figure 153 . Diagram for Recording Micrometer Readings. 




Figure 15A. Checking Crankshaft with Outside Micrometer. 

Check the wear of each bearing surface, or Journal, 
with a 2" to 3" outside micrometer. See Figure 154. 
Before recording, take readings all around one journal to 
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find the lowest reading on the micrometer, or the small- 
est diameter of the bearing, which usually will be at 
one end. Using that small end as a starting point, take 
three readings in line, one at the small end, the second 
at the middle of the bearing surface and the third at the 
other end. Record these readings. These three readings 
will give the amount of taper in this line of this 
j ournal 

At a point 90° or one-quarter of the way around this 
bearing surface, again take three readings in line, the 
first at one end, the second at the middle, the third at 
the other end. If the first three readings were horizon- 
tal, the second three readings must be vertical or vice 
versa. The second three readings give the amount of 
taper in that plane, or the vertical position. 

For the amount of out-of-round, compare the first 
horizontal reading with the first vertical reading, the 
second horizontal reading with the second vertical read- 
ing, the third horizontal reading with the third vertical 
reading. Repeat this procedure on all the other bearing 
surfaces, both main and connecting rods of the crankshaft. 

The main bearing size is 3* and the bearing clear- 
ance is *003" to .0052" which is taken off the shaft. 
Therefore, the original size of the shaft is 2.997". If 
the wear of the shaft is more than .0015" or measures 
less than 2.995", replace with standard size shaft. 



The connecting rod bearings are 2.375" and the bear- 
ing clearance is .0015 to .003" which is size taken off 
the shaft. Therefore, the original size of the crankpln 
is 2.3720" to 2.3735". If the wear of the crankpln is 
more them .0015 or measures less than 2.3705” it should 
be replaced. The connecting rods can be exchanged for 
the standard undersize to which the main bearings have 
been ground. The bearings in the rods are of the poured 
type, which necessitates the exchange of the entire rod. 



Check the crankshaft flange for nicks and smooth 
them if necessary. The flywheel bolts should be tight in 
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the flange. Also check the oil sllnger for burrs that 
might cut the rear main bearing oil seal. See Figure 
154. If the oil sllnger Is bent, straighten it. 

53. CHECKING CRANKSHAFT GEAR. 

Check the crankshaft gear for wear. If worn exces- 
sively, replace the gear with the same size as marked on 
the gear. See Gears, paragraphs 58 and 60. 



CYLINDER HEAD AND MANIFOLD 

54. CHECKING FOR CRACKS AND WARPING. 

With a straight edge, as shown in Figure 155, check 
for a warped condition of both the cylinder head and the 
manifold. For the cylinder head, place the straight 
edge diagonally from one corner to the other. If the 
head is warped, it can be machined. CAUTION: Do not 

remove more than l/l6" of metal from the cylinder head 
surfaces, because if more than that amount is removed, 
the compression ratio will be increased and this will 
require the use of a premium gasoline with high anti- 
knock value. 




Figure 155. Checking Cylinder Head for Harping. 

55. CHECKING MANIFOLD. 

For the manifold, place a straight edge ruler across 
the gasket faces lengthwise. If warped, the ends usually 
bow in and the center bows aut. Remachine just enough 
so that all points touch. 
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FLYWHEEL AND FLYWHEEL HOUSING 

56. INSPECTION. 

Inspect the flywheel ring gear for damaged teeth. 
If teeth are mutilated, replace with a new ring gear. 
See Figure 156. Examine the clutch pilot bearing hole. 
If the fit of the bearing in the hole is loose, either 
repair the flywheel by pressing in a bushing or replace 
the flywheel. Examine the bolt holes; if they are loose 
or worn, replace the flywheel. Inspect the bell housing 
for cracks. If not too badly cracked, the housing can be 
weldid; otherwise replace the housing. 




Geor 



Cop Screw 



Fly Wheel 



Figure 156 . 
Flywheel and 
Flywheel Bous- 
ing. 



The flywheel housing bore should be checked for out 
of round and out of alignment when reassembling the en- 
gine. With a dial indicator attached to the flywheel as 
shown in Figures 157 and 158, slowly crank the engine and 
check the dial reading. The maximum tolerance or out-of- 
round allowed is .005". If the out of round or the 
alignment is more than .005", remove the housing and 
thoroughly clean both the machined surfaces of the crank- 
case. If this does not correct the excessive out of 
round, or excessive out of alignment, replace the flywheel 
housing. To check the run-out of the flywheel see Chap- 
ter V, Reassembly of Engine. 

57. INSTALLING RING GEAR. 

To remove the old ring gear, lay the flywheel flat 
on the floor with the front side of the flywheel up. 
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Figure 157. Checking Flywheel 
Bore. 

against the shoulder and allowed 



With a 3/16" drill, 
drill two or more holes 
through the gear paral- 
lel with the teeth. Do 
not drill into the fly- 
whee 1 . Wi th a cold 
chisel, cut the remain- 
ing metal between the 
holes to split the gear 
completely in two. 
Drive off the ring gear 
with a punch and ham- 
mer. See Figure 159. 
Boil the new ring gear 
in oil for fifteen min- 
utes, or heat evenly 
with a torch to expand 
the gear. With the 
flywheel flat on the 
floor front side, or 
crankshaft side up, lay 
the heated ring gear in 
place with the bevel 
end of the teeth up. 
Be sure the ring gear 
is seated properly 
to cool . 



GEARS 

The crankshaft gear drives the camshaft and the ac- 
cessory drive gear through an idler gear. See Figure 
160. The camshaft and accessory drive shaft turn in the 
same direction as the crankshaft. The gears are on fixed 
centers, and adjustments are made by selecting oversize 
or undersize gears. 

The idler gear rotates on a stub shaft which is 
pressed into the crankcase. The shaft is secured by a 
lockscrew which screws into the right hand side of the 
case. See Figure 129. The timing gears are made of cast 
iron or steel, a selected combination of metal that as- 
sures long wear and quiet running. 
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58. CHECKING FOR WEAR 
AND REPLACEMENT. 




Figure 158. Checking Flywheel 
Housing Alignment. 




: DRIUED HOLE 
; RING GEAR 



jl 1 FLYWHEEl 



The crankshaft, 
idler, and camshaft 
gears should be fitted 
with .002" to .004" 
backlash, while the ac- 
cessory drive gear may 
have .004" backlash. 
See Figure 160. When 
ordering one gear for 
replacement, use the 
size marking of the old 
gear with allowance for 
wear on the others. 



Each gear is marked 
with a number within 
either an 0 or a letter 
U, thus 2 or 3. The 
surrounding symbol de- 
notes oversize (0) or 
undersize (U) respec- 
tively, and the number 
gives the deviation 
from the standard in 
thousandths of an inch. 
The letter S denotes 
standard size. NOTE; 
The new gear, or gears, 
for replacement must 
correspond in size to 
the gear or gears re- 
placed. Due allowances 
should be made for wear 
on the other gears. 



59. REPLACING THE IDLER 
GEAR BUSHINGS. 



Figure 159. Removing Old Ring 
Gear. 



If the idler gear 
wobbles, the bushing 
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needs to be replaced. NOTE: If the bushing Is replaced, 
It must be bored In a lathe to a running fit on the stud. 
Hand reaming will not be straight and will cause the gear 
to run out. The clearance between the Idler gear bushing 
and stud should be .0015" to .0025", See Figure 122. The 
maximum limit Is .005". NOTE: It is recommended that 
the gear be replaced rather than installing a new bushing 
into the old gear. 




Figure 160. Gears. 

60. REPLACING CRANKSHAFT GEAR. 

Method A. The best method for installing the crank- 
shaft gear is to boil it in oil for approximately fifteen 
minutes in order to expand the gear as much as possible. 
At the end of this time pick up the gear with tongs or 
pliers and slip it on to the crankshaft. Be sure to 
align the key way and the key. This method of heating 
the gear assures maximum expansion with no injury to the 
gear. 



Method B. If step A is not feasible, method B can 
be used after the crankshaft has been Installed in the 
engine. For this procedure a long 7/8" S.A.E. stud, a 
pipe with the same outside diameter as the gear hub, and 
washers to set over the end of the stud against the end 
of the pipe, and a nut to go on the end of the stud are 
needed. 
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Figure 161 . Pressing on Crankshaft Gear. 



First, coat the crankshaft with white lead. Place 
the gear in position on the shaft with the keyway and the 
key in alignment. Screw the stud into the shaft. Place 
the pipe over the shaft with the washer in place and 
tighten the nut to press on the gear. See Figure 161. 
Watch the key to he sure that it stays in position. 
NOTE: Method B should be done during the steps of engine 
reassembly. 



MAIN BEARINGS 



61. REPLACEMENT. 

The main bearings are of precision type and can be 
replaced individually. No scraping and fitting is re- 
quired. Replacement can easily be made in the field by 
simply pushing out the old shell, as shown in Figure 162. 
This is best done by inserting into the oil hole in the 
crankshaft journal, a small bolt of practically the same 
diameter as the oil hole in the shaft, but with the head 
filed down to less than 3/16". Slowly turn the crank- 
shaft by hand and push the old shell out. 

f" . - , T ... Original from 
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CAPSCREW HEAD LESS THAN 3 16 IN THICKNESS 




Figure 162. Removing Main Bearing Shell. 



UPPER BEARING CAP 




Figure 163 . Installing Main Bearing Shell. 



To install the shell, as shown in Figure 163, start 
the shell into position by hand, being careful not to mar 
the bearing. After it is well started in, insert the 
sane bolt that was used to remove it, only this time al- 
low the head to project over the bearing shell and to 
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keep it from raising up as you slowly turn the crankshaft 
by hand. When almost in place, stop and back up the 
crankshaft to release the bolt from over the shell and 
insert a bolt of the same diameter, but with a higher 
head, and slowly push the shell into position by turning 
the crank. 

NOTE: It is recommended that if one main bearing 
needs replacing, they all should be replaced. The upper 
shells are not dowelled, the lower shells being dowelled 
in the caps to hold them in place. No shims are required. 

62. INSPECTING BEARINGS. 

Look for holes or cracks in the bearing surfaces and 
check the assembled bearings with an inside micrometer. 
It is necessary that the main bearings be in the crank- 
case and the caps clamped in place to obtain accurate 
measurements. If there are holes and cracks in the bear- 
ings and the crankshaft wear is less than .0015", replace 
with new bearings of standard size. New main bearings 
standard size is 3". If the main bearing wear is more 
than .0015" and the crankshaft wear is less than .0015", 
replace them with new bearings of standard size. 



Replace the rear main bearing cap oil stops. See 
Figure 164. If standard oil stops are not available the 
grooves can be packed with candle wick, which should be 
firmly calked into place by means of a small tapered tool 



63. REPLACING BEARING CAP OIL STOPS 



OIL STOP 



COPPER GASKET USED UNDER 
CAPSCREW HEAD ON THIS HOLE 




DRIFT 



Figure 164. Installing Oil Stops 
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or punch and hammer, pounding the wick gradually up to 
the grooves until they are packed full. 




TUBE 



UPPER HALF 
OF Oil SEAL 



LOWER HALF 



Oil 



OH STOPS 



The rear bearing 
cap has an oil drain 
tube attached to it 
which leads down below 
the oil level in the 
oil pan in order to as- 
sist in preventing oil 
leaks through the rear 
main bearing. Figure 
165 shows a cap with a 
tube in place. Replace 
the rear bearing oil 
seal felt as follows: 



Figure 165. Rear Bearing Cap 
and Oil Tube. 




BEARING OIL 
SEAL PLATE 



Figure 166. Installing Rear 
Bearing Oil Seal Felt. 



First remove the 
old felt from the groove 
with a knife. Do not 
cut away any of the 
metal. Coat one side 
of the felt with shel- 
lac and calk the felt 
into the groove with 
the shellac side down 
as shown in Figure 166. 
The shellac must not be 
allowed to penetrate 
through to the crank- 
shaft side of the felt. 
Oil the outside surface 



of the felt with graphite grease to keep it from burning 
up when the engine is first started. 



64. MAIN BEARING CAPS. 



The main bearing caps are numbered from 1 to 7 
starting from the timing gear housing at the front end. 
Dowels in the cap hold the lower main bearing shells in 
place. The caps should be installed in their respective 
places so that the single case lobe is pointed to the 
camshaft side of the engine. See Figure 167. The caps 
should be checked for cracks or any indications of move- 
ment of the main bearing in the cap which will necessitate 
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either the replacement of the bearing shell, the dowel, 
or the cap. 




on float 
MOUNTING 



TWO LORES 



INTERMEDIATE 
CAR 
4012 



Of ENGINE 



OE 41342 



Figure 167. Installing Rear Bearing Caps. 



PISTON AND CONNECTING ROD ASSEMBLY 

The pistons are cast iron and have four rings all 
above the pin. The top, or fire ring, is a plain ring 
and is followed by two combination compression and 
scraper rings, and the lower is an oil control ring of 
the slotted type. See Figure 168 . If cylinders need re- 
grinding, this necessitates replacing the pistons. 

65. CHECKING AND FITTING THE PISTONS. 

After the pistons and connecting rods have been dis- 
assembled and the piston rings removed, visually inspect 
the grooves and the ring lands for cracks. Also check 
the head of the piston and the skirt, both inside and out 
for cracks. If there are any, the pistons must be re- 
placed. 

The pistons should be fitted as follows: First 
thoroughly clean the cylinders and pistons with com- 
pressed air and wipe them dry with a clean cloth. With a 
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COMPRESSION 
RING GROOVES 

OIL RING GROOVE 
PISTON PIN 

I PISTON PIN 
I SNAP RING 



OIL PASSAGE 




CONNECTING 
ROD ARM 

-BEARING 



.003* feeler ribbon at- 
tached to a spring scale 
and the feeler ribbon 
inserted between the 
piston and the cylinder 
at a position 90° from 
the piston pin hole and 
in line with the thrust 
surface of the piston, 
the feeler ribbon should 
pull out with approxi- 
mately six to eight 
pounds tension, as shown 
in Figure 169. 



66. CHECKING THE PIN 
WEAR AND REPLACING PIN. 



Figure 168. Sectional View 
Piston and Connecting Rod. 



The piston pins 
are full floating type 
and are made to rotate 
of in the connecting rod 
bushings. The pins are 
held in place by means 
of two snap rings and lock in grooves in the outer end of 
the piston pin bosses which prevent the piston pin from 
coming in contact with the cylinder walls. If these 
grooves are worn so that the locks will not fit tightly 
in these grooves, the piston will have to be replaced. 



The pins have the ends ground flat and polished to 
prevent their cutting through the lock ring. The pin to 
piston is a light tap fit with a rawhide mallet. Figure 
170. The piston pin to connecting rod bushing is a light 
push fit with the palm of the hand. Figure 171. 

If replacement is necessary, replace the pin with 
the next first oversize and ream out the piston and con- 
necting rod bushings. The piston pin bushings should be 
reamed or honed to allow thumb push fit as shown in 
Figure 171. 

If the piston pin to bushing clearance exceeds .002", 
replace the pin. Replace the lock rings if any signs of 
wear are visible. 
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FEELER RIBBON 



CRANKCASE 



PISTON 



Figure 169 . Fitting Piston to 
Cyl inder. 



67. INSTALLING PISTON 
PIN SNAP RINGS. 

Particular care 
should be used when in- 
stalling the snap rings 
or retainer rings. Use 
a pair of long-nose 
pliers as shown in Fig- 
ure 174, and make sure 
that the rings fit 
snugly into the grooves . 
Do not force the re- 
tainer rings into or 
out of the grooves with 
a screw driver. When 
these retainer rings 
are Installed correctly, 
they cannot be turned 
with the fingers. If 
the pin has to be re- 
placed, it will be nec- 
essary to realign the 
connecting rod as given 
in paragraph 70. 

68. REPLACING PISTON 
RINGS. 

Always replace the 
piston rings during the 
2,000 hour overhaul 
whether or not the cyl- 
inders have to be ma- 
chined. 



NOTE: If, at any time, after 100 hours of operation, 
a piston, or the pistons, must be removed from the engine, 
always replace rings with new ones. This is advisable 
because it will be impossible to get the piston rings 
back into the same positions into which they had worn. 
Therefore, if they are not replaced, there is the possi- 
bility of the pistons pumping oil, and it is recommended 
not to slip the new rings on until ready to put the pis- 
tons back in the engine. 
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First check the depth of the ring groove in the 
piston, as shown in Figure 173 and check the clearance 
between the ring lands and the ring with a feeler gauge, 
as shown in Figure 172. The clearance should be .0005" 
to .0015". Check the gaps of all the rings with a feeler 0 
gauge, as shown in Figure 175. Compression ring gap 
should be .013" to .018", the oil ring gap .013" to .018". 

CONNECTING RODS AND CONNECTING ROD BEARINGS 




The connecting rods 
are rifle-drilled for 
pressure lubrication to 
the piston pin. Side 
clearance of the con- 
necting rod between the 
sides of the bearing 
and the crankshaft 
check should be main- 
tained at .004" to .009" 
and a uniform clearance 
allowed between the up- 
per end of the rod and 
the piston pin bosses. 




Figure 170 . Installing Piston 
Pin in Connecting Rod. 



The babbit type 
bearings are spun di- 
rectly into the connec- 
ting rods. When bear- 
ing replacement becomes 



Piston Pin 
(Push Fit) 



Connecting 

Rod 




Figure 



171. Pushing Piston Pin in Connecting Rod 
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Figure 172. Checking Clear- Figure 173 . Checking Depth 
once of Ring Land and Ring. of Ring Groove. 



a necessity the entire rod and cap must be replaced. If 
the crankpin is reground to a standard undersize, the 
connecting rod must be replaced with the same standard 
undersize to fit, such as .010", .020", .030", .040". 

69. INSPECTING AND REPLACING THE CONNECTING ROD. 




If the bushing is loose in the connecting rod, the 
entire rad must be replaced, as even a new bushing would 

fit loosely in the old 
rod. Check the wear of 



PISTON 



Figure 174. Installing Piston 
Pin Retainer or Snap Ring. 



GROOVE 

\ 

RETAINING SPRING 



the connecting rod bear- 
ing (cap in place) with 
an inside micrometer. 
If worn more than 
.0015", or the reading 
is more than 2.3765", 
replace the entire rod 
with a new xod of stan- 
dard size, provided the 
crank pin bearing wear 
is negligible and no 
regrinding of the 
crankpin is necessary. 
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FEELER GAUGE 




PISTON RING 



Figure 175 
Checking 
Piston 
Ring Gap. 




Figure 176. Checking the Alignment of Connecting 
Rod and Piston. 
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REPAIR OF CONNECTING ROD AND 
CONNECTING ROD HEARINGS 

70. CHECKING THE ALIGNMENT OF CONNECTING ROD AND PISTON. 

With the piston and connecting rod assembly clamped 
into the mandrel of the aligning fixture, swing the rod 
into a horizontal position (parallel to the floor.) See 
Figure 176. With the piston held diagonally to the rod 
(piston head pointing to the floor) , observe the space 
between the face of the fixture and the skirt of the 
piston as shown in Figure 177, if this space is not even, 




PISTON ' OF PISTON OF PISTON 



Figure 177 . Checking Connecting Rod (Piston Head Down) 




HEAD OF UPPER SKIRT LOWER SKIRT 

PISTON OF PISTON OF PISTON 



Figure 178 . Checking Connecting Rod (Piston Head Up- 
Skirt Down ) 
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the rod is twisted out of line. NOTE: the ring lands at 
the top of the piston are smaller than the skirt; there- 
fore, check the alignment of the rod along the full length 
of the skirt only. Twist the rod with a large wrench un- 
til space between the aligner and the piston is even. 
Now check for a twist in the opposite direction by moving 
the piston into the opposite diagonal line to the rod 
(piston head pointing up.) See Figure 178. Observe the 
space between the aligner face and piston skirt; if the 
space is uneven, twist the rod with a large wrench until 
true alignment is obtained. Check for a bent rod by mov- 
ing the piston into a parallel position with the connec- 
ting rod and observe the space between the aligner face 
and the piston skirt; if the space is not even, the rod 
is bent. See Figure 179. Straighten by careful bending 
the rod with a large wrench. 



71. SHEET METAL HOUSING AND FRONT ENGINE MOUNTING BASE. 



During the 2,048 hour overhaul, the sheet metal 
radiator, and front engine mounting base, together with 
the flywheel housing, should be thoroughly cleaned and 
painted. Check all the mounting and fastening bolts and 
nuts and replace worn or stripped bolts. Check the 
mounting pads on which the radiator assembly rests. If 
they are worn or cracked, replace with new ones. 



72. TIMING GEAR HOUSING AND FRONT SUPPORT. 



Examine the front end gear case cover for cracks; if 
cracked either weld or replace the cover. Always replace 
the oil seal in the front gear case cover. Clean out the 
recess in which the oil seal sets. See Figure 180. Also 
inspect the water pump shaft thrust button and spring for 
sufficient spring tension and freedom of movement. If 
the button sticks, clean the hole or button, and if the 
spring is weak, replace this with a new one. 
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Figure 179 ■ Checking for Bent Rod . 



VALVES 

Inspection of the valves includes the valve springs, 
valve spring- seats, retainers, lifters, adjusting screws, 
and brackets. See Figure 181. 



73. INSPECTING THE VALVES FOR GRINDING AND REPLACEMENT. 

If the valves are warped or burned, they must be re- 
placed. If they are pitted, they should be refaced in a 
refacing machine at an angle of 45°. 

74. CHECKING THE VALVE SPRINGS FOR REPLACEMENT. 

Check the spring tension of each spring with a spring 
scale designed for this purpose. The tension of all 
springs should be equal. If weak, cracked or broken, re- 
place the spring. Tension is as follows: free length, 

2-9/16"; 51 to 57 lb. pressure at 2-7/32". 
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Figure 180. Inserting Oil Seal in Front Cover. 



NOTE:. When the spring is compressed to a length of 
1-19/32" which is equal to valve-open position, the scale 
should read 96 lbs. to 104 lbs. 



75. CHECKING THE LIFTER, ADJUSTING SCREWS AND BRACKETS 
FOR REPLACEMENT. 

The lifter is of mushroom type and is made of grey 
iron with a chilled head. Check the head for cracks; 
replace if cracked. 

The adjusting screw tends to become worn where the 
valve stem strikes it. If the’ adjusting screw is at all 
worn, it must be replaced. 

Check the lifter holes in the bracket by inserting 
a lifter in the hole. If the fit, is loose more than 
.001", replace the bracket. 
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76. REPLACING THE RE- 
TAINERS AND SEATS. 

Only because of 
loss or accident should 
It become necessary to 
replace the valve spring 
seats and retainers. 

77. VALVE GRINDING. 

When grinding the 
valves, a good quality 
water soluble valve 
grinding compound should 
be used. This type of 
compound loses its cut- 
ting properties on con- 
tact with oil. A valve 
grinding tool like the 
one shown in Figure 182 
or one similar is rec- 
ommended. 

78. VALVE GRINDING 
PROCEDURE. 

Thoroughly examine 
the valve stems and the 
valve guide clearance before grinding the valves. Do not 
mix the valves during the inspection because the same 
valve must always go back into its original port. The 
intake and exhaust valves are made of different materials 
and if exchanged, they will not give proper service. 

The valve stems can be cleaned with cleaning fluid 
and a cloth buffer. Under no circumstances, use. emery 
cloth or a wire brush on the stems, for the smooth glaze 
which is a normal result of engine operation will be des- 
troyed. It is desirable to retain this glazed finish, 
since it prevents metal to metal contact. A wire brush 
may be used to free the valve heads of carbon., 

With inside calipers or micrometers, check the valve 
guide clearance. The desirable clearance is from .002" 



Intake Valve 



-I T- 



Exhaust Valve 



Retainer Holves- 
Valve Stem Guide — 



.. 1 . 



♦—.Valve Stem Guide 



Exhaust Valve Seat Insert 

Upper Valve Spring Seat— ♦. J 

||«e— Valve Spring 

Lower Spring Sect — 



-Dowel 



-Stud 



/ V 

Valve Lifter Brocket I^Valve Lifter (Tappet) 

Adjusting Screw 

Adiustin 



s Adjusting Screw 
Lock Nut 




Gasket 



- Nut 



Figure 181. Valve Assembly. 
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VALVE 
GRINDING TOOL 




It is not always 
necessary to reface the 
valves or reface the 
valve seats. Only if 
there are evidences of 
warping or serious pit- 
ting will the valves 
need refacing. A good 
method of detecting 
warping is to put each 
valve stem in the chuck 
of a valve face grinder 
and slowly rotate the valve while the grinding wheel 
is brought near the rotating valve face. The grinding 
wheel must be set to the proper valve seat angle. Move 
the grinding wheel toward the valve until it almost 
touches the valve. Any slight eccentricity will be 
noticed immediately. 



Figure 182 . Grinding Values. 



t o . 004 " . If more 
than .0055", replace 
the valve guide, or 
guides . 

Before beginning 
the actual grinding of 
the valves, all traces 
of carbon should be re- 
moved from the cyl inder 
head and valve chambers, 
or ports. Care must be 
used so as not to 
scratch the valve seats 
or damage the metal in 
any way when removing 
the carbon. 



If there are deep pits or grooves on the valve 
seats, it will be necessary to reface the seats. 

If the valve faces and seats are believed to be in 
sufficiently good condition to grind in properly without 
reconditioning a final test with valve compound should be 
made. First place a circular piece of fine emery cloth 
which is slightly larger than the valve port over an old 
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valve head or a valve seat reamer so that the cloth will 
be between the valve and seat with the cutting side 
against the seat when the valve is placed in the cylinder. 
Press firmly on the valve stem, with a grinding tool at- 
tached, and turn back and forth through several revolu- 
tions, to remove the hard glaze from the valve seat. Un- 
less this is done, a great amount of unnecessary grinding 
will be spent in cutting through this glaze. 




EXCELLENT GRINDING 




POOR GRINDING 



Figure 183 . Example of Good and Poor Valves. 



To test the seat and valve condition with grinding 
compound, place a very little bit of compound on the 
valve face, and grind against the seat in the usual man- 
ner. After a short time, remove the valve and clean both 
seat and valve of grinding compound. If both valve and 
seat show an even grey mark around their entire circum- 
ference, it proves that they are contacting fairly well, 
and that grinding may be accomplished without refacing 
and recutting. If either valve or seat shows a mark 
around but part of its circumference, then reconditioning 
is necessary before a satisfactory grinding job can be 
accomplished. 

When refacing valves, be careful to avoid removing 
unnecessary metal. Just enough to clean up the valve 
face, and no more, should be removed. 

When recutting valve seats, remove just enough to 
clean up the seat, and remove all evidence of pitting and 
grooving. Then place that particular valve in place, 
with a little grinding compound, and grind lightly. Re- 
move, and observe where valve and seat contact. Then 
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with a proper refacing angle stone (usually 30° and 60°) 
narrow the seat down until it is slightly narrower than 
the valve face. The width of the finished seat should he 
between l/l6" and 3/32". Unless this is done, it will be 
impossible to get a good valve seat, no matter how long 
you grind. 

To grind the valves, put a small quantity of valve 
grinding compound on the valves, just sufficient to cover 
the seating area. Grind the valves with a light but firm 
pressure, letting the spring lift the valve from the seat 
every two revolutions of the valve grinding tool crank. 
As soon as the "grinding feel" diminishes, wash the valve 
and seat in kerosene and examine the seat and valve. If 
the valve face or seat has lines or rings ground in it, 
this indicates that either the valve grinding compound 
was ground out, or too much pressure was applied, or the 
valve was not lifted off the seats often enough during 
the grinding operation. Therefore, the grinding must be 
done over. 

If the valve and seat have the appearance of grey 
emery paper, apply a small amount of Prussion Blue on the 
valve face. Wipe off the excess so just a faint trace of 
blue appears. Insert the valve and turn the valve on the 
seat one complete revolution under slight pressure. If 
the valve seat has a light blue ring completely around 
the seat, this indicates that the valve is seating prop- 
erly. If the line is not complete, the valve and seat 
are not making complete contact and must be ground until 

they do. Figure 183. 

When grinding the valves, use care to avoid scratch- 
ing or marring the seats or stems. Be very careful to 
avoid grinding compound entering the valve guides, and 
all traces of compound must be cleaned away at intervals 
during grinding, to avoid excess amounts spilling onto 
valve stem. 

After valve grinding is completed, the parts should 
be thoroughly cleaned before reassembly, and the valve 
stem oiled. 



Be sure to wash off the compound when the job is 
finished, and again check to see that all loose pieces 
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Figure 18A. Tightening Cylinder Head Bolts. 



of carbon around the valves and particularly between the 
piston head and cylinder walls are removed, for many well 
done jobs of valve grinding are ruined by failing to re- 
move small particles of carbon. Replace the head gasket 
with a new one. Tighten the cylinder head in the numer- 
ical sequence shown in Figure 184. 

Readjust the tappets, as shown in Chapter V, Re- 
assembly of Engine. The clearance on a hot engine 
should be .OOfS' .or the intake, .009" for the exhaust. 
After the engin- has been run and is thoroughly warm, 
tighten the cylinder head again. See Figure 184. 
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Chapter IV 

Inspection and Repair of the Component System and 
Their Accessories, viz: COOLING — ELEC¥RICAL--FUEL — 
LUBRICATING. 

This chapter gives detailed instructions for the in- 
spection, disassembly, repair and adjustment of the com- 
ponent systems of the engine and their accessories. 

FOREWARD 

The same care and cleanliness used in overhauling 
the engine proper must be exercised in overhauling the 
component systems of the engine. For convenience, the 
instructions for the overhaul of the component systems 
are given alphabetically. There are: The Cooling system; 
the electrical group which includes the starting system, 
generating system, and ignition system; the fuel system; 
and the lubricating system. 

COOLING SYSTEM 

Positive water circulation is assured by an impeller 
type water pump mounted on the side of engine and driven 
from the accessory drive assembly. The water is drawn 
from the radiator by the water pump and forced to the 
water distributor on the side of the cylinder crankcase. 
This distributor distributes the water evenly between 
each cylinder barrel. The stream then passes upward to 
the cylinder head and into the water outlet manifold. 



The cooling system includes Water Pump with adjust- 
able packing glands, Radiator, Thermostat, Fan and Fan 
Belt, Water Distributor, hose connections, and drain 
cocks . 

WATER PUMP 

79. TIGHTENING PACKING NUTS. 

• The water pump impeller shaft is provided with pack- 
ing glands end are kept leakproof by means of two packing 
nuts (front and rear) . When leaks occur tighten these nuts 
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with the special packing nut wrench furnished with engine 
only sufficiently to stop leakage, then back off slightly 
to relieve the pressure Figure 185. 




Figure 185 . Tightening Water Pump Packing Nut. 

If these packing nuts are kept too tight, the shaft 
will gall and cause leakage. If frequent adjustment is 
necessary, it is an indication of worn bushings, worn 
shaft or misalignment of the water pump and its drive or 
driving units. 

80. WATER PUMP SHAFT ALIGNMENT. 

The water pump also drives the Magneto from its 
rear end by means of a coupling. Alignment should be 
carefully made, since misalignment causes excessive wear 
on the water pump bushings and frequent adjustment of the 
packing nuts are necessary due to the run out of the 
water pump shaft. 
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81. DISASSEMBLING THE WATER PUMP. 

See Figure 190. 

A. Pull the Coupling sprocket off the shaft with a 
wheel puller. 

B. Straighten the tab lockwasher on the magneto 
driven coupling locknut, See Figure 185. 

C. Unscrew the locknut and lightly tap the flange 
to release the adjustable coupling and flange from the 
inner core. Then slip off the shAft. 

D. Remove the woodruff key and the two packing 

nuts. Note: One is a right hand and the other is a left 

hand thread. 

E. Separate the water pump by removing the five 
capscrews . 

F. Remove the shaft and impeller from the water 

pump housing. Note: It is not necessary to remove the 

impeller from the shaft unless the item needs to be re- 
placed. 

82. INSPECTION AND REPLACEMENT OF WATER PUMP PARTS. 

A. If the shaft is worn so that a new bearing will 
not hold it steady the shaft must be replaced. Also if 
the shaft is worn or gouges from the packing, it should 
be replaced. 

B. Check the impeller for cracks or corrosion. If 
either condition exists, replace. 

C. Check the purp body bushing for wear with the 
shaft in position. If the fit is loose, replace the 
bushing. In like manner, check the cover bushing for 
wear and replace if necessary. 

D. Examine the water pump body and cover for cracks. 
Replace if necessary. 

E. Always replace the water pump packing. 
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83. REASSEMBLING THE WATER PUMP. 



A. Attach the woodruff key that holds the Impeller 
to the shaft and Insert shaft and Impeller into the water 
pump body. 

B. Fasten the pump cover and cover gasket by 
tightening the five capscrews. 

C. Insert the bearings (one on each end of shaft) 
press the packing in place around each end of shaft with 
each gland in place and tighten the packing nuts around 
each packing using the special Water rhunp wrench that is 
supplied by Buda for that purpose. 

D. Press on the coupling sprocket. The water pump 
is now ready to be installed on the engine. 



Nu 




Cover -I 



\ ^ Gland * 




Figure 190 . Exploded View of Eater Pump. 
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WATER DISTRIBUTOR 

84. CLEANING WATER DISTRIBUTOR. 

Barring accidents only a thorough cleaning of the 
rust and sediment deposits is necessary with the water 
distributor. Remove the copper distributor plate from 
the water jacket cover and thoroughly clean and free both 
of any dirt or sediment see Figure 109. 



FAN AND FAN BELT 

The fan is of the pusher type blowing the air through 
the radiator away from the engine. The fan is lubricated 
with wheel bearing grease W'B-3 every 512 hours of opera- 
tion as indicated in the lubricating chart. At the 2,048 
hour overhaul, the fan should be disassembled, thoroughly 
cleaned, and the parts checked for any excessive wear and 
such replacements made as are found necessary. The in- 
structions for the overhaul are given in paragraphs 86 
and 87. 



85. ADJUSTING FAN BELT. 

The fan belt is of the vee type. The vee type belt 
must run with some slack-just enough to prevent slippage 
in order to avoid excessive wear, must be approximately 
3/4" slack. To adjust fan belt tension loosen the nut 
at the back of the fan shaft, also the hex nut that locks 
the vertical adjusting screw and turn either way until 
the desired fan belt tension is obtained. After which 
tighten the nuts. See Figure 102. 



When reinstalling a new fan belt, always loosen the 
fan belt adjustment so as to allow the belt to be slipped 
in place without forcing. This will avoid any internal 
damage to the belt- 
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86. DISASSEMBLING FAN. 

A. Remove the four 
capscrews holding the 
fan blade assembly to 
the fan pulley. Place 
the fan pulley on a 
bench so that the fan 
mounting face is down. 

B. Then remove 
the lock spring holding 
the oil seal in place 
as shown in Figure 191. 

C. Turn the pulley 
over and remove as much of the old grease as possible. 

D. Remove the cotter key from the fan spindle shaft 
and remove the castellated nut. When the nut is removed 
the spring will force the cup shaped washer off the shaft 
revealing the ball bearing. 

* 

E. Tap the end of the shaft inside the pulley with 
a small block of wood to force the shaft and the oil seal 
from the pulle. r . The ball bearing and oil seal can now 
be removed from the shaft. The bearing on the opposite 
side left in the pulley will fall out when the pulley is 
turned over. 

87. INSPECTION AND REPLACEMENTS. 

A. Always replace the felt seal and gasket. 

B. Thoroughly clean the parts of the fan pulley as- 
sembly * th cleaning fluid. NOTE: Both bearings are 
alike, bu they should not be interchanged since they 
must opera e on the original race from which they were 
removed. Therefore, when cleaning them, be sure to keep 
them identified. 

C. Examine the pulley bearings for pitting or ir- 
regularity in the balls and for wear, pits, and uneven- 
ness in the recess. If the races of the bearings are 




Figure 191. Removing Fan Rub 
Lock Spring. 
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pitted or worn', remove 
the outer race, as shown 
in Figure 192 with a 
punch and hammer. 

D. Examine the fan 
spindle shaft for mu- 
tilated threads and any 
evidence of the ball 
bearing inner race 
turning on the shaft. 
If either of the fore- 
going conditions exist, 
replace the shaft. 

E. Check the fan 
pulley for cracked flanges, mutilated threads, looseness 
of the outer bearing races. If the foregoing conditions 
exist, replace the pulley. 

88. REASSEMBLING FAN. 

A. If either of the bearing races were removed, 
drive the new outer race or races into the pulley with a 
block of wood, making certain to get the races in straight. 

B. Push the ball bearing which is nearest to the 
seal onto the shaft and coat liberally with grease. 

C. Push the shaft into the pulley through the seal 
end. Pack WB-3 grease around the shaft in the hub and 
push the outer bearing in place on the shaft. See Figure 
193. 




Figure 192. Removing Outer 
Race. 



D. Install the large flat washer, spring, cup 
shaped washer, small washer and the nut on the fan side 
of the shaft. Secure the nut and insert the cotter key. 
Fill the hub with WB-3 grease so that the grease is even 
with the fan mounting face. See Figure 193. 



E. Turn the pulley over and install the large paper 
gasket against the outer bearing race. 
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OUTER BEARING RACE CUP WASHER / 

CASTELLATED NUT 



Figure 193 • Removing Bearing. 

F. Install the slightly concave washer against the 
bearing so that the concave side is out. Push the cork 
seal into the retainer and install on the shaft and into 
the pulley. Install the lock or snap ring. See Figure 
191. 



G. Install the fan blade to the hub. 

RADIATOR 

The radiator is designed to cool water under all 
operating conditions. However, the radiator core must be 
kept free from corrosion and scale at all times. The 
cleaning of the radiator, inspection of the connections 
and mounting bolts, are part of the periodic service pro- 
cedures -that are recommended. During the engine over- 
haul, the radiator core should be examined for leaks, 
bent tubes, and repairs that are necessary to be made. 



It is important that only clean soft water be used 
in the cooling system. The use of hard water will cause 
scale to form in the engine jackets and in the radiator, 
thereby tending to clog up circulation. Where the use of 
hard water cannot be avoided, use a commercial water 
softener. Blow out bugs or any leaves or lint, or any 
other obstructions that may have lodged between the fins 
on the core and the tubes with air pressure. Bent fins 
should be straightened. 
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89. REPAIRING A LEAKY RADIATOR. 



Do not use liquid solder or radiator compounds to 
stop leaks as these tend to clog the radiator tubes. A 
leaky radiator should be tested under water with about 
four to five pounds of air pressure. Note the source of 
the air bubbles and solder the leaks. Be sure to wash 
off the acid after soldering, for many well done jobs 
have been ruined by not washing off the acid which will 
eat into the tubes. 



If a hose is avail aDle through which there will be 
twenty to thirty pounds of water pressure, attach the 
hose to the bottom of the radiator at the drain hole. 
This reverses the flow and will tend to carry the dirt 
which has been lodged down in the tube back upward and 
out through the top of the radiator. If the radiator is 
so badly clogged that this does not serve to free the 
circulation, then use a solution of one part of muriatic 
acid to three parts of water in sufficient quantity to 
fill up the radiator. If muriatic acid is not available, 
a solution can be used made up of approximately three 
pounds of commercial lye added to a sufficient quantity 
of water to fill the cooling system. In either case, the 
solution should be allowed to stand in the system three 
or four hours. After draining the radiator and engine, 
the cooling system should be thoroughly flushed with 
clean water before filling with clean water. 



Occasionally pieces of broken hose will ciog the 
radiator and cause overheating. This condition can be 
overcome by draining and flushing the radiator. Be sure 
that all hose connections are tight. 



When engine overheats due to lack of water, keep the 
engine running at slow speed and add water slowly, to 
avoid cracking the block or radiator. 



90. SERVICING A CLOGGED RADIATOR 



91. HOSE AND HOSE CONNECTIONS 



92. ADDING WATER TO OVERHEATED ENGINE 
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ELECTRICAL GROUP 

The electrical group includes the starting system, 
generating system, and ignition system. The magneto pro- 
vides the electrical energy for ignition. 

The Buda K-428 engine is equipped with a single wire 
electrical system. This single wire system contains 
various size wires and connections by means of which all 
electrical units are interconnected with a storage bat- 
tery, except, of course, the magneto. The engine and 
metal parts act as a ground for completing the other cir- 
cuits necessary for conducting the electrical energy to 
the various electrical units. See wiring diagram, Figure 
194. 



TO SPARK PLUGS 




Figure 194. Firing Diagram. 



For accurate tests of the electrical units and 
satisfactory repairs, it is necessary that adequate 
tools, equipment, and precision gauges and meters are 
available. Although such units as starters, generators, 
regulators, and magnetos are sturdily constructed, they 
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have delicate mechanisms which require extremely accurate 
adjustments for precision operation. 

No adjustments of the voltage regulator should be 
attempted without the necessary information, test meters, 
and such tools as are necessary for satisfactory repair 
jobs. 



STARTING SYSTEM 

Starting Motor and Magnetic Switch. The starting 
or cranking motor is a four brush, four pole unit with 
the armature supported by a grey iron bearing at the com- 
mutator end and a bushing at the drive end. When current 
is passed through the field coils, a powerful magnetic 
field is created. Current then flowing through the arma- 
ture windings causes a strong force to be exerted on the 
armature windings so that the armature is forced to ro- 
tate or spin. This rotating movement is transmitted by 
the starting motor drive pinion to the engine flywheel so 
that the engine is cranked. The Bendix Drive provides 
meshing of the drive pinion with the engine flywheel when 
the cranking motor operates, and demeshes the drive 
pinion as soon as the engine starts running. See Figure 
195. 



Terminal Frame (Field Ring) 




Commutator End Head 



Figure 195. Starter. 

The magnetic switch consists of a winding, plunger, 
contact terminal, and contact disc. Figure 196. When 
the winding is energized (connected with the battery) by 
the closing of the cranking motor switch, the resulting 
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magnetic field pulls in 
the solenoid plunger, 
forcing the contact 
disc against the con- 
tact terminals and con- 
necting the cranking 
motor to the battery. 
Opening of the cranking 
motor switch discon- 
nects and magnetic 
switch winding from the 
battery so that the 
magnetic switch spring 
can separate the con- 
tact disc from the ter- 
minals opening the cir- 
cuit between the crank- 
ing motor and battery. 

93. TABULATED DATA 

Clockwise rotation, viewing drive end. 

Brush spring tension - 32 to 36 ounces. 

No load -50 max. amperes at 5.5 volts at 2980 min. 
r • p • fii • 

Lock torque test - 18 pounds feet at 555 amperes at 
3.0 volts. 

THREE SERVICINGS ON STARTER 

There are three servicings which the maintenance 
personnel must give the starting motor. These servicings 
are the 128 hours, of operation check, the 256 hours of 
operation tune-up, and the- 512 hours of operation over- 
haul . 




94. CHECKING STARTING MOTOR EVERY 128 HOURS OF OPERATION 

A. Remove the head band and inspect the commutator. 
If the commutator is dirty or discolored, it can be 
cleaned by hoi ding a piece of #00 or 000 sandpaper against 
it while turning the armature slowly. Blow the sand out 
of the motor after cleaning the commutator. If the com- 
mutator is rough or worn, the motor should be removed 
from the engine for an overhaul. 
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B. Inspect the brushes. The brushes should slide 
freely in their holders and make full contact on the com- 
mutator. Make sure that the brushes are perfectly in 
line with the commutator segments. If brush holders need 
repair or if the brushes are worn to less than one-half 
their original length, the motor should be removed for an 
overhaul as given in Paragraph 104. 

C. Inspect the wiring from the battery to the 
ground and from the battery to the starting switch, and 
from the switch to the motor for loose or corroded con- 
nections and for frayed insulation. 

D. Add three to five drops of engine oil to the 
oiler in the commutator end head. 

E. Inspect the push button and starting switch to 
see that they are firmly mounted and that the leads are 
properly connected to the terminals. Check the operation 
of the units and remove them for a tune-up inspection if 
the operation is not satisfactory. 

95. TUNING UP STARTING MOTOR EVERY 256 HOURS OF OPERATION 

A. Remove the 
starting motor from the 
engine end and take off 
the head band. 

B. Inspect the 
commutator brushes, and 
wiring, and add three 
to five drops of engine 
oil to the oiler in the 
commutator end head. 

C. Lift the brush- 
es out of the holders 
as shown in Figure 197. 

D . Remove the 
screws holding the pin- 
ion housing to the frame 
and pull the housing and 
armature off the frame. 
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Figure 197. Lifting Brushes 
out of the Holder. 
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See Figure 198* Press 
the armature out of the 
pinion housing with an 
arbor press as shown in 
Figure 199. Loosen the 
Bendix shaft spring 
screw as shown in Figure 
200 and slide the Bendix 
off the shaft. See 
Figure 201. 




Clean the Bendix 
and armature shaft in 
kerosene and lubricate 
sparingly with light 
oil. Inspect the Bendix 
for worn parts or dis- 
torted spring and re- 
place any faulty parts. 



3/8* Wrtnch 



Figure 198 . Removing Pinion 
Bousing Screw. 



RAM (ARBOR PRESS) 



PINION HOUSING 



E. Assemble the 
Bendix on the armature 
shaft making sure that 
the woodruff keys are 
in place. Tighten the 
shaft spring screws so 
that it enters the hole 
in the armature shaft. 

F. Clean the pin- 
ion housing and soak 
the bearings in medium 

. oil. Assemble the hous- 
ing on the motor and 
fasten to the holding 
screws. See Figure 198. 

96. STARTING MOTOR NO 
LOAD TEST 



I 



Figure 199. Pressing Armature Connect an ammeter. 
Shaft out of Pinion Housing. carbon pile rheostat, 

and battery in series 
with the motor terminal and the frame. (Starting motor 
should be removed from the engine for this test) . Connect 
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a voltmeter from the 
motor terminal to the 
motor frame. See Fig- 
ure 202. Adjust the 
voltage to 11.0 volts 
and read the ammeter 
which should not show 
more than 100 amperes. 
Hold a tachometer 
against the drive end 
of the armature shaft 
and read the speed 
while operating at 11.0 
volts. The speed should 
be at least 4000 R.P.M. 



Figure 200. Removing Bendix 

Shaft Screw. If the current is 

high and the speed low 
Inspect the bearings for correct alignment and make sure 
the armature turns freely without interference. If the 
current is low, inspect the brushes for correct bearing 
on the conmutator and inspect the internal connections of 
the motor for high resistance. 





COMMUTATOR 



INTERMEDIATE PLATE 
BENDIX DRIVE HEAD 



ARMATURE 



BENDIX SPRING 
BENDIX 



& SHAFT 



'TAB LOCKWASHERS 



BENDIX SHAFT SPRING SCREW 
FOR HEAD END & SHAFT END 



Figure 201. Sliding Bendix Off of Shaft. 
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Figure 202 . Hook-up for No Load Test. 



97. STARTING MOTOR TORQUE TEST 

With the motor connected as given in the foregoing 
Paragraph 96, and using a spring scale and torque arm, 
measure the stalled torque. Figure 202A. 

Fasten the torque arm securely to the starter motor 
shaft. The motor should be clamped rigid to a work bench. 
Hook the spring scale to the torque arm exactly 12" from 
the center of the motor shaft. With the current flowing 
through the motor adjust the voltage to 3.0 volts and 
read the ammeter and spring scale. The current should be 
840 amperes maximum and the torque should be more than 
29 foot pounds. If the current is high or the torque too 
low, inspect the motor for high resistance connections, 
incorrect bearing alignment, and incorrect brush seating. 

98. STARTING SWITCH 256 HOUR CHECK 

The push button is mounted on the control panel and 
the magnetic or solenoid switches are contained in the 
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SWITCH 




(End View) 



Figure 202A. Hook-up for Lock Torque Test. 

control box. When the push button Is depressed, one of 
the solenoid switches closes immediately and connects the 
starting motor to the battery through a .0356 ohm resis- 
tance. This resistance reduces the large current that 
would flow through the motor. When the motor begins to 
revolve, the time relay operates and excites the second 
solenoid switch. When this switch closes the resistance 
is shorted out and the full battery voltage is applied to 
the starting motor. 



99. INSPECTING STARTING SWITCH 

A. Remove the starting switch from the control 
panel . 

B. Take out the terminal studs and remove the cover 
nuts. The cover will then lift off. 

C. Clean the switch and inspect the leads, insula- 
tion, and connections for fraying, breaks, or improper 
and loose connections. 

D. Inspect the push button for loose or corroded 
connections and terminals. 
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E. Replace the control box cover and assemble the 
terminal studs. 

F. Remount the switch on the panel and connect the 
leads. 



With the switch In place on the control panel, con- 
nect a voltmeter between the two 3/8" - 16 terminals of 
the control box. Operate the starter In the normal man- 
ner and read the voltmeter. If the voltage reading Is 
larger than .05 volts per 100 amperes, approximately .25 
volts during normal starting, the starting switch should 
be completely overhauled. See Paragraphs 98 and 99. 



Disconnect the lead from the motor and take out the 
flange bolts. The motor can then be taken to the bench 
for an overhaul. 



A. Remove the head band. 

B. Lift the brushes out of the holder. See Figure 



C. Remove the commutator and head holding screws. 
Take the head off the motor. See Figure 203. 



100. CHECKING STARTING SWITCH 



101. 512 HOURS OF OPERATION OVERHAUL 



102. DISASSEMBLING STARTER MOTOR 



197. 




D. Remove the 



pinion housing and the 
armature off the frame 
and field. 



E. Press the arm- 



ature out of the pinion 
housing with an arbor 
press as shown in Fig- 
ure 199. 



Figure 203 . Commutator Head 
End. 



F. Take off the 
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Figure 20A. Removing Inter- 
mediate Plate & Trust Washer. 




Figure 205. Testing Armature 
for Grounds. 




Figure 206. Testing for Shorts 
on Growler. 



Bendix shaft spring 
screw and slide the 
Bendix assembly off the 
shaft. See Figure 200. 

G. Remove the in- 
termediate plate and 
thrust washer from the 
armature shaft. See 
• Figure 204. 

103. INSPECTING THE 
ARMATURE. 

A. Inspect the 
armature and commutator 
for evidences of wear. 
Inspect the insulation 
and soldering to make 
sure that all coils are 
in proper working order. 
Make sure the coils are 
properly staked to the 
commutator and core 
slots. If the shaft or 
the core is worn, the 
armature should be re- 
placed. If it is nec- 
essary to turn down the 
commutator in a lathe, 
take only a light cut 
with the armature mount- 
ed on the bearing seats 
and not on the shaft 
centers. Remove all 
burrs from the commu- 
tator and undercut the 
mica segments and clean 
and square to a depth 
of l/32". 

B. With test 
probes, check the arma- 
ture for grounds. Touch 
one probe to the shaft 
and touch each commu- 
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tator segment in turn with the other probe as illustrated 
in Figure 205. NOTE: Do not touch the probes to the 

bearing or brush surfaces, as an arc would burn the smooth 
finish. If a ground is present, the lamp will light. 
Check the armature for shorts on a growler, as shown in 
Figure 206. Place the armature on a growler and hold a 
steel strip on the core. Rotate the armature slowly and 
if a ground is present, the steel strip will vibrate. 
Replace the armature if grounded or shorted. 

104. INSPECTING AND SERVICING THE FRAME AND FIELD 

A. Inspect the brushes. If they are oil soaked or 
worn to less than 3/8" long, they should be replaced. 
Make sure the grounded brush terminals are securely fas- 
tened and are free from corrosion. To replace the insu- 
lated brush, unsolder the lead from the brush connector 
and pry open the lead in the connector. Insert the new 
brush lead to its ful] depth in the lip and clinch tight- 
ly before resoldering. A good soldering job must be done 
to prevent loss of starting efficiency due to a poor con- 
tact. Seat a new brush as shown in Figure 207 according 
to the instructions in Paragraph 104, Step A. 

B. Check the field 
coils and terminal posts 
for grounds and open 
circuits with test lamp. 
Make sure the brushes 
are not touching the 
frames or connections, 
and touch one probe to 
the terminal post and 
the other probe to the 
frame as illustrated in 
Figure 208. If ground 
is present, the lamp 
will glow. Touch one 
probe to the terminal 
post and the other probe 
to one of the insulated 
brushes, as illustrated 
in Figure 209. If an 
open circuit is present, 
the lamp will not light. 

ttuda 194 MAINTENANCE SECTION Huda Enginr 

7 ^ n 111“ (w'riQinsI tronn 

Digitized by UNIVERSITY OF CALIFORNIA 




Figure 207. Seating Brushes 
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C. If ground or 
open circuit is present, 
disassemble the frame 
and field and inspect 
each part. 

1. First, remove 
the terminal post by 
taking off the nut and 
washer and pressing the 
post out of the frame. 
Inspect the washer and 
insulated bushing and 
replace those that are 
not in good condition. 



gure 208. Testing Field 
’ Is for Grounds. 



2. Take out the 
pole piece screws and 
remove the pole pieces 
and field coils. See 
Figure 210. Inspect 
the field coils for 
faulty insulation and 
check for opens with 
the test lamp and 
probes. NOTE: If it 

is necessary to replace 
any field coil, make 
sure the connectors are 
clinched tightly and 
soldered properly. 




Figure 209. Testing Field 3. Reassemble the 

Coils For Open Circuits. field coils in the 

frame, using pole piece 
screws that have been dipped in boiled linseed oil. 
After the screws are tightened, hit the frame a few short 
blows with a raw hide mallet to align the pole pieces 
properly . 



4. Assemble the terminal post and washer and again 
check the assembly for grounds and opens with the lamp 
and test probes, as given in Step 104B. 
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Figure 210 . Removing Pole Piece Screws . 



105. INSPECTING AND SERVICING THE COMMUTATOR END HEAD. 

A. Disassemble the brush holder plate from the 
head, See Figure 203. 

B. Remove the oiler and felt wick from the head 
and take out the shaft, cover and felt pad. Clean both 
plates thoroughly and inspect them for cracks. If 
cracked, replace the plates. Inspect the brush holders 
for distortion. Check the bearing. If it is worn ex- 
cessively, replace it. Use the proper arbor to install 
the new bearing in order to secure the proper bearing 
fit. Replace the head if it is damaged, and replace the 
brush holder plate if the brush holders or springs are 
corroded, distorted, or bent. 



ttuda 196 MAINTENANCE SECTiOW\i:\mz\ fro ituda Engine 

Dic.i^Tv-c . UNIVERSITY OF CALIFORNIA 



KNiaiVE STAIlTIXp motor 



C. Soak the bearing and felts in medium engine oil 
and reassemble the end head. Make certain that the drain 
hole in the end cap is at the bottom of the head. 

D. With lamp and test probes, check the brush 
holders for grounds. Replace the brush holder plate, if 
a ground is present. 

106. INSPECTING AND SERVICING PINION HOUSING. 

Clean the housing and inspect it for cracks. Check 
the bearing for wear and replace it if worn excessively. 
Use the correct arbor to install a new bearing to secure 
the right bearing fit. Soak the bearing in medium engine 
oil . 

107. INSPECTING AND SERVICING BENDIX DRIVE. 

.Disassemble and clean the Bendix drive. Inspect 
each part for wear and distortion. Replace any faulty 
part and lubricate the threads sparingly with engine' oil. 
NOTE: Use new lockwashers every time the Bendix is as- 
sembled. 

108. INSPECTING AND SERVICING THE INTERMEDIATE BEARING. 

Clean the intermediate bearing end plate and inspect 
for cracks and wear. Replace the plate or bearing if 
necessary, using the correct arbor to install the bear- 
ing. Soak the bearing in medium engine oil. 

109. REASSEMBLY OF STARTING MOTOR. 

A. Assemble the two 1" steel thrust washers on the 
drive end of the armature shaft and assemble the inter- 
mediate bearing on the shaft. See Figure 204. 

B. Apply a thin coat of light oil to the armature 
shaft and assemble the Bendix drive on the shaft. See 
Figure 201. Make sure the two woodruff keys are in their 
proper place pnd tighten the Bendix spring screws. Bend 
the ears of the lockwashers to prevent the screws from 
1 oosening . 

C. Assemble the armature in the pinion housing and 
turn the intermediate plate so that the dowel pin fits 
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into the slot. Press the intermediate plate down against 
the shoulder in the housing. 

D. Assemble the armature and pinion housing on the 
frame and field and fasten with the holding screws. 
Tighten the screws securely with lockwashers on all 
screws. See Figure 198. 

E. Assemble the fibre thrust washer for controlling 
end play on the commutator end of the shaft, and then 
assemble the 5/7" steel washer. 

F. Assemble the commutator end head on the motor 
and fastening with the holding screws. Assemble the 
brushes in their holders. NOTE: If brushes have been 
replaced, they should be sanded according to the instruc- 
tions in Paragraph 119, Step E, as shown in Figure 207. 

NO. FINAL INSPECTION OF OVERHAULFP STARTING MOTOR. 

A. Inspect the alignment of the brushes on the com- 
mutator. If the brushes are not perfectly in line with 
the commutator segments, remove the head and replace the 
brush holder plates. 

B. With a spring scale, measure the spring tension. 
Hook the scale under the brush spring at the end and pull 
on a line parallel to the face of the brush. Take the 
reading just as the spring leaves the brush. If the 
reading is not between 40 and 50 ounces, remove the head 
and twist the spring, holder with pliers. NOTE: Always 
remove the brushes from the holders before removing the 
end head. 



C. Check the armature end play. With a feeler 
gauge, check the clearance between the Bendix stop and 
the inner side of the pinion housing and bearing with the 
armature in its two extreme positions. Do not compress 
the Bendix drive spring. See Figure 211. If the end 
play is not within .005" to .030", remove the commutator 
end head and change the fibre washer to one of the fol- 
lowing: l/32" thick, l/64" thick, or 3/64" thick. 

D. Add 5 to 10 drops of medium engine oil to the 
oiler in the commutator end head. 
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Figure 211 . Checking Armature 
End Play. 

112. REPAIRS AND REPLACEMENTS. 



E. Subject the 
starting motor to the 
no-load and lock torque 
tests as outlined in 
Paragraphs 96 and 97. 

III. DISASSEMBLY OF 
MAGNETIC SWITCH. 

Disassemble by re- 
moving only the outside 
nuts and lockwashers. 
The inner nuts should 
not be removed since 
this would allow the 
studs t*o turn so leads 
inside the switch would 
break off. 



Any defective insulators, screws, washers, leads, 
studs, plates, etc., should be replaced. Studs or screws 
which are bent, battered, broken, or which have crossed 
or damaged threads, are defective; leads which have brok- 
en strands, frayed insulation, are defective, and must be 
repl aced. 



113. BATTERY 



Keep the terminals tight and clean. A loose battery 
connection will cause the voltage regulator to chatter- 
and this may result in early failure of the regulator. 
If they show tendency to corrode, clean and apply a thin 
coat of vaseline to protect them from the acid. Keep the 
outside of the battery clean. Neutralize any electrolyte 
that may be on the metal surfaces with a cloth saturated 
with ammonia or bicarbonate of soda solution (one pound 
of soda to one gallon of water) then wash off with water 
and dry. 

III. TESTING BATTERY. 

Test the specific gravity of each cell with a hydro- 
meter. A reading of 1.270 to 1.285 indicates fully 
charged; 1.230, half charged; and 1.150, dead. Never 
take a reading shortly after adding water. CAUTION: Use 
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only distilled water. Do not allow battery to stand in a 
discharged state. It may become ruined by sulphation. 
A stored or unused battery should be given a slight 
charge once a month. A battery can sometimes be brought 
out of sulphation by a long and steady low charge. 

If the battery requires frequent addition of water 
and is gassing excessively, test it. If in good condi- 
tion, it is undoubtedly due to overcharging. The voltage 
regulator should be checked for faulty adjustment. If 
one or more cells continually require more water than 
others, it is an indication of a damaged cell. 

115. COLD WEATHER CARE. 

It is especailly 
important in cold wea- 
ther to test the spe- 
cific gravity. A bat- 
tery freezes between 
the temperatures 20° 
above zero and 50° below 
zero depending on the 
state of its charge. 
Do not add water after 
shutting down for the 
night. It will freeze 
quickly. See that it 
gets a charge after 
adding water. 

GENERATOR 

The battery charg- 
ing generator is a de- 
vice for changing me- 
chanical energy into 
electrical energy which 
is stored in the battery for starting the engine and op- 
erating such other engine accessories as are electrically 
operated. See Figure 212. 

Mounted on the generator frame is a combination cir- 
cuit breaker and voltage regulator. The circuit breaker 
is an automatic switch that closes and opens the circuit 




Oil Hole 



Figure 212 . Generator and 
Voltage Regulator . 
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between the generator and the storage battery. It con- 
sists of an electromagnet find a set of contacts. When 
the generator is not running, the contacts are open. 
When the generator is started, the contacts are automa- 
tically closed to connect the generator to the battery. 
When the engine is stopped or the generator loses speed, 
the voltage falls; and as soon as the generator voltage 
drops below the battery terminal voltage, the contacts 
automatically open, thus preventing the battery from dis- 
charging back through the generator. 

The voltage regulator reduces the generator output 
when the maximum is not needed, thus preventing high 
voltage and overcharged batteries. When the battery is 
in a low charged state, the regulator automatically in- 
creases the generator output to its maximum, and when the 
battery reaches a high state of charge, the regulator 
automatically decreases the rate of charge. 



116. CHARACTERISTICS. 



Rotation: Clockwise at drive end 

Controlled Output: 16.0 amperes 

Volts: 6 volts 

Poles: 2 

Brushes: 3 

Ground Polarity: Positive 



Volts 

7.4 

7.6 

8.0 

Field Coil Draw: 
Motorizing Draw: 



Output Test 



Amperes 

8.0 

14.4 to 16.4 
15.0 to 17.0 



R.P.M. 
1030 Max . 
Max . 

Max . 



1.65 to 1.82 amperes at 6 volts. 
3.08 to 3.40 amperes at 6 volts. 



117. SERVICING THE GENERATOR. 

There are three regular servicings which the main- 
tenance repair personnel should give the generator. They 
are the 128 hour general inspection, 256 hour tune-up and 
512 hour overhaul. 
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118. 128 HOUR GENERAL 
INSPECTION. 

A. Remove the head 
band and inspect the 
commutator. If the com- 
mutator is dirty or 
discolored, it can be 
cleaned by holding a 
piece of 00 or 000 
sandpaper against it 
while turning the arma- 
ture slowly. Blow the 
sand out of the gener- 
ator after deeming the 
commutator. See Figure 
213. If the commutator 
is rough or worn, the 
generator should be re- 
moved and completely 
overhauled. See para- 
graph 124. 

B. Inspect the brushes and brush holders. The 
brushes should slide freely in their holders and should 
be perfectly in line with the commutator segments. If 
the brushes do not slide freely, are out of alignment, 
oil soaked, or worn to less than one-half of their orig- 
inal length, the generator should be removed for a tune- 
up inspection given in paragraph 119. 

C. Inspect all the wiring from the generator to the 
regulator, and from the regulator to the battery, and 
from the battery to the ground for worn or frayed insula- 
tion, broken wires, and for loose or corroded connections. 
Repair or replace the defective wiring. 

D. Run the generator at maximum output (approxi- 
mately 1030 r.p.m.) and note the commutator action. If 
there is excessive arcing between the brushes and com- 
mutator, remove the generator for the tune-up inspection 
according to paragraph 119. Inspect the regulator. 
Check the wiring as indicated in "C". Paragraph 118.- 

E. Start the engine and note the ammeter action. 
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Figure 213. Cleaning Com- 
mutator. 
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Slowly Increase the engine speed. The ammeter should 
show a gradually Increasing charge, and If the battery Is 
fully charged the charging rate will drop back when the 
output approaches Its maximum. If the battery is not 
fully charged, the generator will continue to charge at 
Its maximum rate. If the regulator does not operate in 
this manner, it should be given a tune-up inspection as 
given in Paragraph 121. 

F. The drive end ball bearings of the generator 
should be given three to five drops of medium engine oil 
in the hinged top oiler at the top of the end head. Fill 
the commutator end oil pocket with medium engine oil in 
the combination oiler in the commutator end cap cover. 

119. 256 HOUR TUNE-UP. 

A. Remove the generator from the engine and take 
off the head band. 

B. Inspect the commutator and if it is dirty or 
discolored, clean it by holding a piece of 00 or 000 
sandpaper against the commutator while turning the arma- 
ture by hand. Blow the sand out of the generator after 
cleaning the commutator. If the commutator is rough or 
worn, the generator should be disassembled and completely 

overhauled according to 
paragraph 125, Step C. 

C . Inspect the 
brushes. Each should 
slide freely and should 
be free from oil and 
dirt. Brushes that are 
oil soaked or are worn 
to less than one-half 
their original length 
should be replaced. 

D. To remove the 
brushes, lift the brush 
arm as shown in Figure 
214, and disconnect the 
brush leads as illus- 
trated in Figure 215. 
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Figure 21 A. Removing Brushes 
from Holder. 



GENERATOR 




When installing brushes 
make sure that the 
brushes are assembled 
so that the beveled 
face of the brush fits 
the commutator. Check 
the alignment, to make 
sure that the brush 
edge is parallel with 
the commutator* segments. 
If the alignment is 
off, or if the brushes 
do not slide freely, 
the commutator end 
plate should be disas- 
sembled and inspected 
as described in para- 
graph 127. 



Figure 215. Disconnecting 
Brush Leads. 




Figure 216. Seating Brushes 



E. After new 
brushes are installed, 
they should be sanded 
to make sure of the 
proper fit on the com- 
mutator. To sand the 
brushes, cut a strip of 
00 or 000 sandpaper to 
the exact width of the 
commutator. Slip this 
strip under a brush. 
With the abrasive side 
against the brush and 
the brush at its proper 
spring tension, draw 
the sandpaper following 
the contour of the com- 
mutator and make certain 
that the entire face of 
the brush is being 
ground. Do not grind 
excessively and be care- 
ful not to break the 
edge of the brushes. 
See Figure 216. 
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F. Check the brush spring tension. Hook a spring 
scale under the third brush arm near the end or in the 
hole in the lip of the main brush arms and pull on a line 
parallel to the face of the brush. Take the reading just 
as the arm leaves the brush. The main brush spring ten- 
sion should be 53 ounces, maximum. The third brush spring 
tension should be 50 to 60 ounces. If the tension is too 
great, the brushes and the commutator will wear exces- 
sively. 

120. BATTERY CHARGING GENERATOR BENCH TEST. 



A. Before subjecting the generator to the bench 
test, remov i the voltage regulator by taking out the reg- 
ulator mounting screws and disconnecting the regulator 
leads as shown in Figure 217. 




Figure 217 . Removing Voltage 
Regulator Leads. 



B. Connect an am- 
meter, battery, and 
variable resistance in 
series with a field 
coil lead and the third 
brush terminal. Con- 
nect a voltmeter from 
the third brush term- 
inal to the field coil 
lead. Adjust the volt- 
age to 6.0 volts and 
read the ammeter which 
should show 1.65 to 
1.82 amperes. If the 
current is not within 
these limits, it indi- 
cates faulty field 
coils or connections. 



C. Next, connect an ammeter, battery and variable 
resistance in series with the armature lead and the gen- 
erator frame. Ground the field lead to the generator 
frame and connect a voltmeter from the armature lead to 
the generator frame. Adjust the voltage at 6.0. The 
armature should turn slowly, and the ammeter should show 
3.08 to 3.4 amperes. If the current is not within these 
limits, it indicates high resistance connections, worn 
bearings, or poor brush contact. 



from 
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(If the following test cannot be done on the test 
bench, the generator can be mounted on the engine.) 

D. Connect the field lead to the ground and connect 
an ammeter between the armature lead and the battery. 
Connect a voltmeter from the armature lead to a ground 
on the generator frame. Operate the generator and in- 
crease the speed slowly, noting the maximum charging rate 
obtained. This charging rate should not be set above the 
figures given as follows: 

7.6 volts, 14.4 to 16.4 amperes, maximum output. 

8.0 volts, 15.0 to 17.0 amperes, maximum output. 

To adjust the maximum output, advance or retard the third 
brush by applying pressure to the base of the brush 
hoi der . 

121. INSPECTING AND ADJUSTING VOLTAGE REGULATOR. 

NOTE: The regulator should be removed from the gen- 

erator and the leads disconnected for the following in- 
spection and adjustment. 

CAUTION: Tape the battery leads to prevent short 

circuiting . 

A. Remove the regulator cover and inspect the regu- 
lator visually for: (1) evidence of burning or abnormal 

high temperatures at the coils, contacts, insulation, 
external terminals, or any other points; (2) loose con- 
nections resulting from poor soldering; (3) loose nuts on 
the bottom of the magnet cores; (4) loose nuts and screws. 
(NOTE: All nuts and screws must have lockwashers) ; 

(5) broken or altered carbon resistor. Repair or replace 
any of the items mentioned above that may be faulty. 

B. Inspect the contacts. If they are dirty or 
burned, they can be cleaned with a piece of crocus cloth. 
See Figure 218. Do not use sandpaper or a file. After 
cleaning, the contacts should be cleaned, if possible, 
with refined carbon tetrachloride, to remove any dirt or 
grease; after which a piece of clean linen tape or hard 
paper, such as kraft wrapping paper, should be pulled be- 
tween the contacts to remove any fine dirt or lint. 

I™ Original from 
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Figure 218. Cleaning Regulator Contacts. 



122. TESTING AND ADJUSTING VOLTAGE REGULATOR. 

A. Connect the voltmeter and a battery so that an 
accurate control Is obtained of the voltage applied be- 
tween the armature terminal and the base of the regula- 
tor. Connect a lamp bulb In series between the battery 
terminal of the regulator and the regulator base. Con- 
nect the voltmeter from the armature terminal to the 
base. Increase the voltage from "0" and note the voltage 
at which the circuit breaker contacts close, which will 
be indicated by the lighting of the lamp. This voltage 
reading should be between 6.5 and 7.25 volts. 
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Figure 219 . Voltage Regulator Line Drawing. 



B. Adjust the closing voltage by bending the lower 
spring hanger (F in Figure 219) on the circuit breaker 
unit. Bending it down increases the spring tension, and 
bending it up decreases the spring tension. 

C. The contact open specifications under various 
temperature conditions are as follows: 

Temp. F. 50° 60° 70° 80° 90° 100° 110° 

Volts 8.15 8.07 8.00 7.93 7.85 7.78 7.71 

Reduce the voltage and check the contact closing 
voltage as indicated by the lighting of the lamp. This 
voltage should be 1.8 to 2.0 volts below the reading ob- 
tained for the contact opening. Adjust by turning the 
brass cam (E in Figure 219) on the contact side of the 
voltage regulator yoke. This changes the contact gap 
(C in Figure 219) which must not be less than .005" after 
the adjustments are completed. When the regulator is 
correctly adjusted, apply a drop of air drying varnish to 
the cam to prevent slipping. Replace the regulator covers 
and reassemble the regulator on the generator. 



123. 512 HOUR OVERHAUL. 

It will be necessary, for the overhaul, to remove 
the generator from the engine by disconnecting the bat- 
tery lead from the regulator and removing the mounting 
bolts. NOTE: Tape the battery leads to prevent short 
circuiting . 
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Figure 220. Removing Armature 
from Generator. 




Figure 221. Removing Pulley 
from Armature Shaft 



121. STEPS OF DIS- 
ASSEMBLY. 

A. Remove the 

regulator mounting 
screws and disconnect 
the regulator leads as 
shown In Figure 217. 

B. Remove the nut 
and lockwasher from the 
armature shaft. 

C . Remove the 

generator head band. 

D. Disconnect the 
lead at the third brush 
and the insulated main 
brush as shown in Figure 
215. Lift the brushes 
off the commutator as 
illustrated in Figure 
214. 

E. Remove the two 
frame screws at the 
commutator end. Slide 
the commutator end head 
off the generator. 



F. Pull the armature, the drive end head, and the 
pulley from the generator. See Figure 220. 



G. Remove the pulley from the armature shaft with a 
puller or by tapping, as shown in Figure 221. Press the 
armature shaft out of the end head with an arbor press as 
illustrated in Figure 222. 



125. INSPECTING THE ARMATURE. 

A. Inspect the armature and commutator for evi- 
dences of wear. Inspect the insulation and the soldering 
to make sure that all coils are in proper working order. 
Check the armature for grounds with a set of test 
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Figure 222 . Pressing Armature 
Shaft from Drive End. 



probes consisting of a 
lamp in series with 
two points and con- 
nected to a source of 
electricity. Touch one 
probe to the armature 
shaft (not on the bear- 
ing surface) and touch 
the other probe to each 
commutator segment) as 
shown in Figure 223. 
Do not touch the brush 
surfaces of the commu- 
tator as an arc would 
mar the smooth finish. 
If an armature coil or 
commutator segment is 
grounded, the lamp will 
light. If the ground 
is accessible, it should 
be repaired, otherwise 
replace a grounded arm- 
ature. 




Figure 223 . Testing Armature 
for Grounds. 



B. Check the arm- 
ature for shorts on a 
growler as illustrated 
in Figure 224. Replace 
the armature if it is 
found to be shorted. 
Check for open by 
touching the test probes 
to the core of the 
shaft find each segment. 
If the lamp fails to 
light, the coil is open 
and the armature should 
be replaced. 



C. If the commu- 
tator is rough or worn, it should be turned down in a 
lathe. Mount the armature on the bearing seats and not 
on the shaft centers. Take only a light cut and remove 
all burrs. Undercut the mica to a depth of l/32" after 
turning the commutator. The undercut should be square 
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Figure 225 . Testing Field 
Coils for Grounds. 

are open, the lamp will not 



B. With test 
probes check the field 
colls for grounds and 
opens. Touch one probe 
to the field lead and 
touch the other to an 
unpalnted ground on the 
frame as shown In Fig- 
ure 225. If the field 
colls or the lead Is 
grounded, the lamp will 
light. Touch one probe 
to the field lead and 
touch the other to the 
third brush lead as il- 
lustrated In Figure 226. 
If the coils or leads 
light. 



Figure 224. Testing Armature 
on Growler for Grounds. 



A. Inspect the 
insulation on the field 
coils and leads and re- 
place any faulty parts. 
Inspect the leads and 
terminal posts for 
broken wires, frayed 
insulation or poorly 
soldered terminals. 



and free from burrs. 
The maximum eccentric- 
ity of the commutator 
is not to exceed .003". 

126. INSPECTING THE 
FRAME AND THE FIELD. 



C. If it is necessary to replace a field coil, re- 
move the pole piece screws. Assemble the new coils on 
the pole pieces and tighten securely with pole piece 
screws that have been dipped in boiled linseed oil. As 
the screws are tightened the frame should be struck with 
a raw hide mallet a few times to settle properly and to 
align the pole pieces. 



.. Original from 

ttuda Engine MAIA'TEA'AA'CIF SE€TKO"^ ^\_\\iQp i \-, ttuda 211 



GENERATOR 



127. INSPECTING COMMU- 
TATOR END HEAD. 





Disassemble the 
cap cover and oil re- 
tainers and take out 
the felt wick. Remove 
the third brush plate 
and brushes and clean 
both plates thoroughly. 
With the test probes, 
check the insulated 
brush holders for 
grounds. See Figure 
227. Inspect the brush 
arm and holder to see 
that they are not bent 
or corroded. Clean the 
bearings thoroughly and 
inspect for wear. Soak 
the bearing and oil 
wick in engine oil and 
assemble the oil re- 
tainer and gasket. 
NOTE: Do not assemble 

the oil wick until af- 
ter the head and arma- 
ture have been assembled 
on the generator. 



Figure 226 . Testing Coils for 
Opens. 



Figure 227. Testing Holders 128. I NSPECT I NG DR I VE 
for Grounds. END HEAD. 

Dissasemble and clean the bearings and retainers. 
Inspect each part for wear or failures, and replace any 
faulty part. Pack the bearing one- half full with a high 
melting point grease, and reassemble the drive end head. 
The felt washer should be soaked in oil before reassem- 
bling the head. 

129. STEPS OF REASSEMBLY OF THE BATTERY CHARGING GENERATOR. 

A. Assemble the armature in the drive end head with 
an arbor press as shown in Figure 228. Make sure the 
snap ring on the shaft fits down tightly against the 
bearing . 
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Figure 228 . Pressing Armature 
into Drive End. 




Figure 229. Frame Screw under 
Field Insulation 



B. Assemble the 
drive end head and arm- 
ature on the frame and 
field, making sure that 
the dowel pin is in 
place. 

C. Assemble the 
commutator end head on 
the frame and field, 
making sure the dowel 
pin is in place. 

D. Assemble and 
tighten the frame 
screws. Be sure that 
the frame screw is un- 
der the field connec- 
tion Insulation. See 
Figure 229. 

E. Assemble the 
brushes in their hold- 
ers and connect the 
brush leads. Make sure 
that the brushes are 
assembled so that the 
beveled face fits the 
commutator. If the 
brushes needed replac- 
ing, they should have 
been sanded according 
to the instructions 
given in paragraph 119, 
step E. 

F. Assemble the 
felt wick in the commu- 
tator 'end head. See 
Figure 230 for proper 
position after assembly. 

G. Add five to 
ten drops of oil to the 
drive end oiler and 
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Figure 230. Felt wick in com- 
mutator End Head. 



fill the commutator and 
oil pocket to the com- 
bination oiler and over- 
flow hole. 

H. Test and ad- 
just the generator ac- 
cording to paragraph 
120. The voltage regu- 
lator should be subjec- 
ted to the tests given 
in paragraph 121 and 
122. 

130. VOLTAGE REGULATOR 
RESISTANCE TESTS. 

Besides the tests 
already given for the 
voltage regulator in 
paragraph 122, the fol- 
lowing regulator tests 
should be included dur- 
ing the generator over- 
haul period. 



131. RESISTANCE TESTS. 



Remove the carbon resistor and check its resistance 
on an ohrmeter. If it is not between 1.85 and 2.10 ohms, 
replace the resistor. 

Measure the resistance from the "A" terminal to the 
regulator base. Replace the regulator if this resistance 
is not between 15.9 and 1R.0 ohms. 

132. ARMATURE AJR GAP TESTS. 

A. Circuit breaker unit - .010" to .030". 



This gap is measured with the regulator contacts 
closed. It can be adjusted by raising or lowering the 
stationary contact "A" in Figure 219. Keep the contacts 
closed. 
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B. Voltage Regulator unit - .045" to .001" (con- 
tacts closed) . 

This gap is measured with the contacts closed. It 
can be adjusted by raising or lowering the upper contact 
"C" in Fig. 219, by expanding or contacting the bridge 
"D" holding the upper contact. 

133. ADJUSTING CONTACT POINT GAP. 

A. Circuit breaker unit - .015" to .045". 

Adjust by bending the armature stop in Figure 219. 

B. Voltage regulator unit - .005" minimum. 

Adjust by turning the brass cam "E" in Figure 219. 

IGNITION SYSTEM 

The ignition system consists of magneto and spark 
plugs with the necessary high tension cables between. 
The Ignition is set to occur at 20° before top dead cen- 
ter, at 1200 r.p.m. full load. 

134. DEFECTIVE IGNITION OR MISFIRING. 

Misfiring may be due to a chafed or broken cable, 
or loose connections. The metal terminals must not come 
in contact with any metal parts of the engine, other than 
those for which they were designed. Keep the cables and 
terminals clean and free from dirt, dust or oil. 

When a cylinder misfires the fault is usually in the 
spark plug. See paragraph 152. 

If cables and plugs are in good condition and the 
ignition is irregular, the trouble will be found in the 
magneto, particularly the interrupter points (see para- 
graph 136) or the engine may be out of time. See para- 
graph 137. 



MAGNETO 



The magneto provides the electric spark through the 
spark plugs at the instant it is required. The magneto 
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not only acts as a distributor but a dynamo as well. The 
current, however, is not continuous but intermittent, an 
impulse coupling is connected thereto. See Figure 231. 

MAGNETO 

DISTRIBUTOR 

PLATE COVER MAGNETO 



Fiiure 231 . 
Maine to 



IMPULSE 

COUPLING 

It has a two-pole, brush type, employing the induc- 
tion principle of current generation producing two sparks 
for every 360° of magnet rotor travel. Its rotation is 
anti -clockwise . 




The condenser, breaker and coil assembly are sta- 
tionary and the magnet rotor rotates between laminated 
pole shoes. A single casting, the open end of which is 
covered by a distributor plate, encloses the entire mag- 
neto. An observation window is placed in the center of 
the plate so that the timing arrow on the distributor 
rotor can be observed when timing the magneto to the 
engine . 

Labyrintn type ventilators at either side of the 
magneto housing, plus the fan action of the revolving 
magneto rotor insures cooling of the interior. 
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135. SERVICE ADJUSTMENTS. 



The proper method of removing and replacing the dis- 
tributor plate assembly to permit contact inspection or 
adjustment is: (See Figure 232). 



Figure 232. Magneto with distributor Plate Removed. 

(A) Rotate engine until line on distributor gear is 
visible in the observation window. (B) Then remove the 
four fastening screws, (two top, two bottom, and remove 
the entire distributor plate assembly. (C) Adjustments 
or inspections can now be made. 

When replacing the assembly, the line on distributor 
gear must be visible in observation window. Engage mag- 
net rotor shaft with rotor gear and tighten distributor 
plate fastening screws. 

NOTE: If the distributor plate assembly was re- 
moved before the instructions given above were noted, it 
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will be necessary to (A) rotate the engine until piston 
of No. 1 cylinder is in approximate firing .position of 
compression stroke: (B) rotate the distributor gear un- 
til line is visible in the observation window; (C) engage 
magnet rotor shaft with rotor gear, slightly moving rotor 
gear in either direction, as required, to permit engage- 
ment. Tighten the plate fastening screws. 

136. INTERRUPTER ADJUSTMENT. 

The contacts Figure 232, should be adjusted to an 
opening of .014" - .018" when the interrupter lever fibre 
bumper rests on the top of the cam lobe. Do this by 
shifting the adjustable contact bracket until the correct 
opening has been reached, then tighten the bracket by 
means of its fastening screws. 

Contact points must be free from oil or grease, so 
that the fuel surfaces of both contacts meet flush. 
Pitted contacts should be cleaned with a suitable stone. 



137. MAGNETO TIMING. 

A. With the mag- 
neto in place remove 
the valve cover plate, 
turn the engine with 
the hand crank until 
the piston in cylinder 
No. 1 moves upward on 
the compression stroke. 
(The compression stroke 
can be obtained by 
turning the engine un- 
til the intake valve 
opens and closes. The 
intake valve is the 
second valve from fan 
end. Carefully con- 
tinue turning so that 
the top dead center 
line on the flywheel 
centers in the timing hole In the flywheel. See Figure 
233. With a wrench on the crankshaft jaw, now back up 
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Figure 233 . Timing Hole. 
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the flywheel 3" as measured on the surface of the fly- 
wheel through the timing hole. Because the full 3" can- 
not be measured off as a whole, measure off l" at a time. 
After three such measurements, will give the point at 
which ignition should occur. 




Figure 23A. Timing Coupling. 

B. Then straighten the two tabs on the lockwasher 
connecting the two halves of the timing coupling, See 
Figure 234, and rotate the rear half of the timing coup- 
ling until the line on the distributor gear is visible in 
observation window. Figure 232. This operation is best 
performed by turning the armature in the opposite direc- 
tion of rotation to that in which it will be driven by 
the engine, thus eliminating the engagement of the im- 
pulse weights. Approximate timing is now obtained. 

C. Remove the distributor plate by loosening the 
four screws. This will expose the interrupter assembly. 
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D. To obtain the exact timing, the interrupter 
points must Just begin to open. Turn the impulse coup- 
ling in a clockwise direction until the points Just start 
to open on the front side of the cam or when magneto is 
turned in a clockwise direction. Screw in the two cap- 
screws in the two holes that line up without turning the 
coupling. 



E. Reinstate the distributor plate and insert the 
cable between outlet No. 1 (Mark on Distributor Plate) 
and cylinder No. 1 which is then timed to fire correctly. 

Complete the installation by connecting the remain- 
ing cables of the magneto to the spark plugs in their 
proper firing order, 1-5-3-6-2-4. The firing sequence 
on the distributor or high tension end of magneto follows 
the opposite direction of rotation from that indicated by 
the arrow on the magneto name plate and must be taken 
into consideration when the cables are connected to the 
spark plugs. 




SPRING RING 




■Figure 235. Dtsassemoly of Magneto. 
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Figure 236. Interrupter 
Assembly. 



138. DISASSEMBLY OF 
MAGNETO. 

To facilitate the 
reassembly of the mag- 
neto, it is suggested 
that the parts be laid 
on a clean bench or 
placed in a clean pan 
in the order in which 
they are disassembled. 
Remove impulse coupling 
before proceeding with 
the disassembly of the 
magneto. See chapter I 
for tools needed. 




Figure 237. Interrupter Plate 
Condenser and Vick Assembly. 




Figure 238. Disassembling In- 
terrupter Assembly. 



A. Refer to Figure 
235. Remove distributor 
plate assembly by loos- 
ening fastening screws. 
The spring ring holding 
the rotor gear to the 
rotor gear shaft can 
easily be removed by 
taking the distributor 
plate assembly up in 
one hand and bringing 
it down rapidly on a 
bench so that the four 
corners of the open end 
of the distributor piste 
strike simultaneously. 
Rotor gear and distrib- 
utor gear can then be 
removed, see Figure 235- 
Remove coil primary 
lead screw and lock- 
washer Figure 235. 

B. Remove the in- 
terrupter assembly by 
withdrawing the two 
screws and locking 
plates. See Figure 236. 
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Figure 239. Removing High Ten- 
sion Coil. 
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Figure 2 AO. Removing Magnet 
Rotor and Shaft Cage Assy. 



C. Remove the con- 
denser and wick retain- 
ing bracket, withdraw- 
ing fastening screw find 
lockwasher Figure 237. 

D. Disassemble the 
interrupter assembly by 
removing the interrup- 
ter lever cotter pin 
and washer, and pull 
out the interrupter 
lever. Figure 238. 

E. To remove con- 
tact bracket, withdraw 
fastening screws and 
lockwashers Figure 238. 
Loosen coil setscrews 
on the outside top of 
the Magneto Housing and 
pull out high tension 
coil Figure 239. 

F. Remove wood- 
ruff key from drive end 
of magnet rotor and 
pull out magnet rotor 
and shaft. Figure 240. 



G. Now remove the 

ball cages from both ends of magnet rotor and remove the 
ball bearing, inner race rings by using tool No. TSE- 
5265 with split jaws and tool No. TSE-76108. Figure 241. 



H. Remove ball bearing outer race rings from drive 
end of magneto frame and reverse side of the interrupter 
bracket by using tool No. TSE-76101 . See Figure 242. 

13a. INSPECTION AFTER DISASSEMBLY. 



A. Visually inspect the rotor gear distributor gear 
and carbon brush for possible wear. Figure 235. Check 
the distributor plate for current leakage or damage. If 
cracked replace. However, if inspection reveals no 
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burned or cracked 
places, wipe out the 
inside of the plate 
with a suitable cleaner 
such as acetone, alco- 
hol, or carbon tetra- 
chloride . 



Figure 241. Removing Inner 
Race Rings. 



B. The interrup- 
ter contact should be 
checked. Pitted points 
can be dressed on a 
fine stone; the use of 
a file is NOT recom- 
mended. If point re- 
newal is necessary, al- 
ways replace both the 
interrupter lever and 
contact bracket at the 
same time. 

C. Check tne con- 
denser for leakage, or 
damage, or for short 
circuit, with test 
lamp. Place one lead 
on condenser case, the 
other on the lead; if 
light glows, there is a 

short. Replace the 
* • 

condense r . 





D. Examine the 
high tension coil for 
cracked housing, loose 
core, loose primary 
cable connection. In- 
spect all soldered con- 
figure 242. Removing Outer nections. Check con- 

Race Rings. tinuity of secondary 

winding on a condenso- 
scope, or test as follows with a 110 volt test light; 
place one lead on the high tension spring and the other 
on the primary terminal; make and break the connection. 
By so doing spark should be obtained; if there is no 
spark, the wires are broken. 



ram 
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E. Inspect ball 
bearing Inner and outer 
race rings for scores 
and excessive wear. 
Inner and outer race 
tracks and balls should 
not be discolored and 
should have a mirror 
finish . 

140. REASSEMBLY OF MAG- 
NETO. 





INN£R MARINO 



A. Before instal- 
ling ball bearings, 
make sure all surfaces 
of bearing seats are 
clean. The bearing in- 
ner race rings can be 
Figure 243 . Pressing Inner installed on the magnet 
Race Rings. rotor shaft by using 

pressing tool No. TSE- 

76112 and an arbor 

pi ess. See Figure 243. 



B . Place felt 
washer with steel re- 
taining washer next to 
it, then place paper 
washer at the bottom, 
and packing strip around 
the side of the bearing 
recess in the magneto 
housing and interrupter 
plate. Both ends of 
the packing strip are 
to meet at the milled 
out slot in the recess 
of the magneto housing 
and interruptor bracket. 
Center bearing outer 
Figure 244 . Pressing Outer race ring over recess 
Race Rings on Shaft. and press into place 

using pressing tool No. 
TSE-5269 and an arbor press. See Figure 244. 
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C. After bearing outer race rings have been in- 
stalled trim off excess portion of packing strip with a 
sharp pen knife or razor blade. Place ball cage on bear- 
ing inner race rings and install magnet rotor into mag- 
neto housing. 

D. Install High Tension Coil by sliding coil into 
the upper portion of the magneto housing. See Figure 
239. Each end of the coil core is to rest on top of the 
magneto pole shoes in the magneto housing. The counter- 
sunk holes at either end of the coil core should be up- 
right so as to allow the tapered end of the coil securing 
screws to engage the counter-sunk holes. Drive screws 
into holes provided on the outside top of the magneto 
housing. Securely tighten screws to assure a good elec- 
trical connection between the coil core and pole shoes. 
Apply a coat of shellac to the protruding end of each 
screw to prevent the entrance of moisture. 

E. Assemble interrupter assembly by setting contact 
bracket on the boss of interrupter plate provided for 
this purpose. See Figure 238. 

F. Replace fastening screws and lockwashers and 
tighten securely. Place interrupter lever with felt wick 
on pivot pin of interrupter plate. Place interrupter 
lever washer on pivot pin after interrupter lever has 
been installed. Replace cotter pin in hole provided on 
pivot pin. Set condenser on interrupter plate. See 
Figure 237. Put felt wick retaining bracket and lock- 
washer on fastening screw and engage hole of condenser 
bracket. Drive screw into place. 

G. Loosely replace primary lead fastening screw 
and lockwasher (engaging interrupter lever springs and 
condenser lead) into insulated post of contact bracket. 
Place interrupter assembly on magnet rotor shaft and 
slide it into the recess of the magneto housing provided 
for this purpose. See Figure 236. The slot in the outer 
edge of the interrupter plate is to line up with the 
stake mark in the recess of the magneto housing. Drive 
interrupter plate fastening screws with washers and lock- 
ing plates into plaoe. Make certain that the two points 
on the narrow end of the locking plates grip the inter- 
rupter plate firmly. 
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H. Connect coil primary lead clip to insulated post 
of contact bracket and tighten screw. See Figure 235. 

I. Assemble distributor plate by inserting shaft 
of distributor gear into bronze bearing of distributor 
plate. Make sure that the spacing washer is on the 
shaft. Rotate distributor gear until the white line 
points directly to the rotor gear shaft. Place the 
spacing washer and the rotor gear on the rotor gear shaft 
engaging the tooth painted red on the rotor gear with the 
distributor gear slot marked with a white line. Put 
spring ring on rotor gear shaft using tool No. TSE 528. 
Place distributor plate assembly into place. See Figure 
235. The oblong shaped hole of the rotor gear is to en- 
gage the magnet rotor shaft. Drive distributor plate 
fastening screws into place. 

141 . REMAGNETIZING MAGNETO. 

The permanent magnets used in these instruments do 
not generally require remagnetizing. However, if it is 
deemed absolutely necessary to remagnetize one of these 
units, use American Bosch magnetizer No. TSE 5210 for 
this purpose. The cast "Alnico" magnets used in these 
magnetos are a special magnet with a great amount of mag- 
netic strength and a magnetizer with sufficient strength 
to fully saturate the magnets must be used. Therefore, 
make certain your magnetizer has strength equal to the 
above mentioned unit before remagnetizing an American 
Bosch magneto. 

The following procedure is to be followed when re- 
magnetizing the MJC magneto on an American Bosch mag- 
netizer No. TSE 5210. 

Remove magnet rotor from magneto and place rotor and 
jaws No. TSE 5238 on magnetizing stand. The magnet rotor 
shaft must be placed in such a position so that the key 
way of the shaft is located at the left in a horizontal 
position when looking at the shaft from the drive end. 
After the rotor has been magnetized, reassemble the mag- 
neto and place the complete unit on the magnetizer making 
certain that the magnet rotor shaft is in the same posi- 
tion as outlined above. Using the flat ends of jaws TSE 
5238, magnetize complete magneto after it has been 
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assembled. NOTE: When .remagnetizing a complete magneto, 

the Impulse coupling should always be removed. 



142. CHECKING GAP BETWEEN ARMATURE AND FIELD. 

It Is Important, from the standpoint of efficiency, 
to Interrupt the primary circuit in the high tension coil 
at the time when the magnet rotor is in its most favor- 
able position for maximum magnetic disturbances or change 
of flux. This position of the magnet rotor in relation 
to the pole shoe is expressed in terms of a mechanical 
measurement called the "edge distance". 

The edge distance is always determined as the magnet 
rotor leaves the pole shoe; never when the magnet rotor 
approaches it. The proper edge distance for this magneto 
is 2 millimeters minimum and 3 millimeters maximum, an 
average of 2.5 millimeters. 

To measure the edge distance, remove the distributor 
plate assembly. Turn the magnet rotor in the direction 
the magneto is to be driven until the rotor has gone 
slightly beyond the edge of the pole shoe. Insert a 2.5 
millimeter edge distance gauge between the magnet rotor 
and pole shoe. Turn the magnet rotor back against the 
edge distance gauge. While holding the rotor in this 
position, adjust the interrupter contacts so that they 
Just begin to open. This is done by loosening the con- 
tact bracket fastening screws and by turning the eccentric 
screw until proper adjustment has been obtained. Do not 
forget to tighten screws after the proper contact adjust- 
ment has been obtained. Since the contact points and 
fibre block on the interrupter lever wear, it is recom- 
mended that the edge distance be checked periodically in 
order to assure maximum efficiency at all times. 



143. LUBRICATION DURING OVERHAUL OF MAGNETO. 

A. Ball Bearings: 

Repack ball bearings with high temperature grease. 
(U.S. 508) . 
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B. Interrupter: 

Cover can surface with a light film of lubricating 
oil No. US 511. The interrupter felt wick should be 
saturated with oil or grease No. 2. A small lump of 
US 510 grease should be placed on the leading side of the 
interrupter lever fibre block. 

C. Distributor Gear: 

Repack hole in the distributor gear shaft with high 
temperature grease No. US 5.0. Also put a thin film of 
grease on the distributor gear teeth. 

144. IMPULSE COUPLING. 

The impulse coupling aids the starting of the en- 
gine. The action is automatic. The coupling is so de- 
signed that when attached to the magneto, it gives the 
rotor a short quick turn regardless of how slowly the 
engine is cranked. The impulse coupling does this by 
momentarily stopping the rotating magnet then releasing 
it at the proper instant; thus the rotation speed past 
the coils is increased, thereby producing a hotter spark, 
slightly retarded to avoid "kicking". See Figure 231. 

The impulse coup- 
ling automatically dis- 
engages when the mag- 
neto attains a speed of 
approximately 180 r.p.m. 
and then acts as a pos- 
itive drive only. 

GENERAL MAGNETO OVER- 
HAUL DISASSEMBLY 

When disassembling 
the coupling to check 
parts for wear or dam- 
age, use a puller to 
remove the coupling hub 
from the magneto shaft. 
See Figure 245. Dam- 
aged or worn parts must 




Figure 245 . Removing the Coup- 
ling with Puller. 

be replaced. See Figure 246. 
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Figure 24-6. Disassembly of Impulse Coupling. 




Figure 247. Reassembling Coupling. 



1. Coupling housing. 

2. Spiral spring with felt 
felt wick. 

3. Pins. 

4. Groove in housing panel. 



5. Coupling hub. 

6. Ear of coupling 
hub . 

7. Weights. 

8 . Cam. 



145. REASSEMBLING THE COUPLING. 

A. Refer to Figure 247. Reassemble pins and spiral 
spring with felt wick to coupling housing. Pins must 
rest against groove in housing channel. 

B. With ear of coupling facing you, locate weights 
in elongated hub slots. 
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IMPORTANT: If the coupling is being assembled for 

clockwise rotation, letter "C n stamped on weights must be 
face up. 

C. Place cam on coupling hub with letter "A" or 
n C " facing upward as required. Engage ear of coupling 
hub between pins in housing and mesh the two assemblies. 

146. INSTALLING THE 
COUPLING ON MAGNETO. 

NOTE: To provide 

accurate setting of the 
coupling retard, marks 
spaced 50° apart have 
been placed adjacent to 
the upper lefthand slot 
of arrester plate used 
with the coupling. See 
Figure 248. 

When heavy center 
mark lines up with fas- 
tening hole in magneto 
housing automatic re- 
tard or lag angle of 
Figure 2U8. Arrester Plate. coupling is approxi- 

mately 30° for either 
clockwise or anti-clockwise rotation. 

Turning the arrester plate in a clockwise direction 
increases the automatic retard or lag angle and turning 
it in an anti-clockwise direction decreases the automatic 
retard or lag angle for clockwise magnetos* The opposite 
is true if the magneto operates in an anti-clockwise ro- 
tation . 

Retards of from 10° to 50° are obtained by moving 
the arrester plate as outlined above. 

A. Fasten the arrester plate to the magneto frame. 
Adjust plate to required retard and securely fasten in 
pi ace . 




B. Locate impulse member assembly on magneto drive 
shaft and fasten in place with rotor shaft nut and lock- 
washer. NOTE: Hub (5) of the impulse member assembly is 
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provided with two keyways - one for clockwise rotation 
marked "C", the other for anti-clockwise rotation marked 
"A". Be sure to select the proper keyway. 

CABLES ANO WIRES 

147. REPLACING CABLES AND WIRES. 

When cables show signs of cracking or wires are 
frayed, replacement is necessary. They must not be re- 
placed with other than the specified sizes indicated in 
the wiring diagram. See Figure 194. If smaller cables 
are used, the flow of current is restricted. Keep the 
ground cables free from corrosion at the battery terminal 
connections . 

148. CHECKING GENERATOR WIRING CIRCUIT. 

To check the generator wiring circuit electrically, 
connect an ammeter between the battery terminal of the 
regulator and the lead removed from this terminal. Run 
the engine at a medium speed and turn on the lights or 
accessories to obtain a generator output of 10 amperes. 
If there are no lights or accessories, connect two auto- 
mobile headlight lamps. At this time, 10 ampere charging 
rate, a voltage reading should be taken with a 10 volt 
voltmeter between the following points: (a) generator 
frame to battery ground post - 0 volts; (b) the battery 
ground post to regulator base 0 volts; (c) the generator 
frame to the regulator base 0 volts; and (d) generator 
"A" terminal to the regulator "A" terminal - .1 volt max- 
imum. If readings higher than these are obtained, the 
cause should be located and corrected. These causes usu- 
ally are due to improper grounding caused by loose wiring 
connections or wires of improper capacity. 

149. CHECKING THE STARTING CIRCUIT. 

The starting circuit should be given a voltage loss 
test to make sure that there is no loss of starting motor 
efficiency due to high resistance connections. In making 
this test, the voltage loss from the battery terminal to 
the starting motor terminal should not exceed .12 volt 
maximum for each 100 amperes. The loss in voltage between 
the battery ground post and the starting motor frame 
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should not exceed .12 volt maximum for each 100 amperes. 
If the voltage loss is greater than the above limits, the 
voltage should be measured over each part of the circuit 
to locate the resistance causing the voltage loss. 




150. SPARK PLUGS. 

The spark plug has 
two electrodes so ar- 
ranged that when the 
high tension electric 
current passes through 
the plug a spark is 
produced which ignites 
the compressed gas mix- 
ture. The center elec- 
trode is insulated and 
the outer electrode is 
grounded. 




151 . CHECKING AND AD- 

Fiiure 249. Checking Spark JUSTING THE SPARK PLUGS. 

Plug. 

The gap between 

the electrodes should always be set at .025'*. Use a wire 
feeler gauge as shown in Figure 249 to check the gap. 
Inspect the porcelain for cracking and chipping and if 
porcelain is damaged, discard the plug. Where possible, 
use a spark plug sand blaster to clean, or scrape off the 
carbon with a knife. The outside of the porcelain should 
be kept free from oil and dirt on which moisture can col- 
lect and "short" the plug. Spark plugs should be renewed 
every 512 hours of operation. 



152. CHECKING MISFIRING SPARK PLUGS. 

To find the rlug, or plugs, not firing, ground a 
screw driver to the block (as shown in Figure 250) and 
tilt the screw driver to contact the metal terminal on 
the cable connecting the spark plug to the distributor. 
The plugs, or plug, not firing will have no effect on 
the running of the engine when shorted by the screw 
driver . 
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Figure 250 . Checking Misfiring Spark Plug. 



FUEL SYSTEM 

The fuel system accessories are: air cleaner, car- 
buretor, fuel pump, governor and the necessary fuel lines 
and fuel tank. 

The gasoline is fed from the fuel tank to the car- 
buretor by a fuel pump. A constant speed governor auto- 
matically controls the speed of the engine. The air 
cleaner purifies the air that is drawn into the car- 
buretor . 

Detailed instructions for servicing the accessories 
are given alphabetically in the following pages. 
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153. AIR CLEANER. 

The air cleaner is of the oil bath type. As the air 
that is drawn in strikes the oil, a fine mist is pro- 
duced. The mist removes part of the dust and dirt, the 
balance being removed by the filter element in the main 
body of the cleaner which the oil mist keeps moist. As 
the oil mist collects in the cleaning element, drops form 
and as they drain into the oil cup where the sediment is 
deposited, these drops of oil wash the filter element. 
Because abrasive dust is the chief cause of engine wear, 
it is important that the air cleaner be serviced every 
eight hours, as recommended in the Maintenance Chart. If 
the dust and dirt conditions are severe, the cleaner 
should be serviced every four hours. 

154. SERVICING AIR 
CLEANER. 

Remove the oil cup 
at the lower end of the 
cleaner, empty the oil, 
and scrape out the dirt. 
See Figure 251. Any 
coating of dirt on the 
walls of the center 
tube should be removed 
by ramming a cloth 
through the tube with 
a stick so that the 
flow of air to the en- 
gine will not be re- 
stricted. Refill the 
oil cup to the oil lev- 
el, the same grade of oil used in the crankcase. See 
Figure 251. Replace the oil cup securely. 

NEVER REMOVE THE OIL CUP WHILE THE ENGINE IS RUNNING 
AND DO NOT RUN THE ENGINE UNLESS THE OIL CUP IS FILLED 
WITH OIL. 




All connections between the air cleaner and engine 
MUST BE KEPT AIR TIGHT AT ALL TIMES. Also, the clamps on 
the hose connections should be kept tight. 
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155. DISASSEMBLY AND INSPECTION OF PARTS. 

Loosen the two clamps and remove the top (pre- 
cleaner) and bottom (oil cup) . Remove the spring wire 
baffle the Inner and outer tube and clean with cleaning 
fluid. Clean the oil cup and soak the filter element in 
cleaning fluid. Blow clean with high pressure air. 

The whole body can be immersed into the cleaning 
solution. All air hose connections should be replaced 
during the general overhaul periods. 

To reassemble, reverse the procedure. 



Figure 252 . Sectional View of Carburetor. 

156. CARBURETOR. 

The Zenith 456 series is of the double venturi de- 
sign. Figure 252. It is a balanced carburetor which 
maintains proper depression ratio between the air intake 
and the fuel bowl. It has two jets - the main Jet, often 
referred to as "High Speed", directly connecting fuel in 
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the bowl with the air stream in the carburetor barrel 
through the main jet discharge tube; and the compensating 
jet flowing into an open well and connected with the air 
stream through the supplemental jet. 

The main jet flow varies with suction, delivering 
more fuel as the engine speed increases, thus its ten- 
dency is to richness at top engine speed. On the other 
hand, the compensating jet is not effected by suction, 
thus flows the same at all speeds, and has a tendency to 
leanness at top engine speed. In combination, the rich 
and lean jets give an average mixture of correct propor- 
tions . 

The carburetor also has an idling jet and tube to 
supply the fuel, an idling needle valve to correct the 
idling mixture and a channel to carry the mixture into 
the carburetor barrel at the edge of the throttle. The 
idling system functions only on starting and idling and 
the desired speed is set by the stop screw on the throttle 
lever . 

It also is equipped with a power jet (accelerating 
jet) which operates only when extra fuel is needed for 
developing maximum power. At part throttle operation the 
manifold vacuum is sufficient to overcome tension of the 
power jet piston spring and the psiton is held up in its 
cylinder. Under certain conditions such as sustained 
high speeds, lugging with wide open throttle, or when the 
throttle is opened suddenly, the manifold vacuum drops. 
This permits the vacuum piston to descent in its cylinder 
and causes the power jet valve to open and permit fuel 
to flow through the power jet. This fuel, added to the 
main jet supply, furnishes proper mixture for full power 
development . 



Before making an adjustment, warm the engine so that 
the intake manifold is at least warm to the hand (120° F. 
or higher) . To make the mixture richer, turn the needle 
IN - to make the mixture leaner, turn OUT. See Figure 
252. Keep turning in or out until the engine runs steady 
and as fast as this throttle position will permit. When 
satisfied that the engine runs smooth and steady set the 
throttle stop screw. 



157. ADJUSTING IDLING SYSTEM 
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158. ADJUSTING THE MAIN JET 

The main jet, see Figure 252, determines the maximum 
amount of fuel which may be obtained for high speed oper- 
ation. The main jet adjustment reduces this amount as it 
is turned towards its set. Ordinarily the main jet ad- 
justment has no effect after it is two turns open. To 
set this adjustment, open the throttle to approximately 
one-quarter open with the engine running. Turn the ad- 
justment clockwise shutting off fuel until the engine 
speed decreases due to too lean a mixture. Now open the 
adjustment until the engine speed decreases due to too 
much fuel. The adjustment should be set to a position 
halfway between two extremes. 



159. TOOLS RECOMMENDED FOR OVERHAULING CARBURETOR. 

The tools recommended for overhauling can be ob- 
tained from the Zenith Carburetor Division, Detroit, 
Michigan. They are as follows: 




Figure 253 . Removing Fuel Body and Showing Tool Kit. 
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C-161-1 Progressive Well wrench. 

C-161-25, discharge tube, cap Jet and idling jet 
wrench. 

C-161-81, Power Jet valve wrench. 

C-161-82, 7/l6" screw driver for check valve assembly. 
C-161-83, 5/l6" screw driver for main jet wrench. 
Also an ordinary l/2" socket wrench, see Figure 253 
for illustration of tools. 

160. OVERHAULING THE CARBURETOR. 

Check numbers on metal identification disc riveted 
to top of float bowl cover against specifications shown 
in maintenance manual. The Inside number next to the 
rivet is the Zenith Assembly Number and the one next to 
outer edge of the disc is the manufacturer’s. 
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Figure 254. Upper and Lower Carburetor Bodies. 



A. Remove the large (hex) fuel filter plug, two 
fibre washers, filter screen and filter body from top of 
float bowl using an ll/l6" wrench. Figure 253. 

B. Remove the two assembly screws (hex) and lock- 
washers which attach the throttle body to the fuel bowl 
body. Figure 253. 
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Figure 255. Removing Channel 
Screw and Vacuum Piston. 




Figure 256. Removing or In- 
stalling Idling Jet. 



C. Separate the 
throttle body from the 
fuel bowl being careful 
to avoid damaging the 
float and idling jet 
which are assembled in 
the throttle body. Fig- 
ure 254. 

D. Remove the 
throttle body to fuel 
bowl assembly gasket 
from the machined sur- 
face of the throttle 
body. Figure 254. 

E. Remove prim- 
ming hole channel screw 
and the vacuum piston 
assembly. Figure 255. 

NOTE: To loosen, 

press pump piston down 
against spring and pull 
back sharply several 
times striking vacuum 
piston against pump as- 
sembly retainer in air 
intake body. 

F. Remove the id- 
ling jet from the throt- 
tle body near the vacuum 
cylinder. Figure 254. 

G. Remove float 
axle as follows: 

i 



1. Press screwdriver against float axle at 
slotted side of float hinge bracket and force through 
hinge bracket. 



2. Using fingers remove float axle completely 
from opposite side and remove float. Figure 255. 
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H. Remove the 
fuel valve needle from 
the fuel valve seat un- 
der float lever, using 
the fingers. Figure 

256. 

I . Remove fuel 
valve seat and fibre 
washer using a l/2* 
socket wrench. Figure 

257. 

J. Remove idling 
adjusting needle valve 
and friction spring 
from side of air intake 
body. 

K. Remove the 
throttle plate screws 
and pull out the throt- 
tle plate. Figure 258. 

L. Remove throttle 
cl^mp lever, stop lever, 
throttle lever bushing and packing retainer as follows: 

1. Back out the throttle stop screw until the 
threaded end is flush with lever. 

2. Place match marks on the throttle lever, 
stop lever and throttle body with center punch or file to 
indicate when closed and also the side of body on which 
the throttle lever is located. 

3. Loosen the clamp lever set screw and remove 
lever from shaft. 

4. Remove the two taper pins in the throttle 
stop lever and bushing on opposite end of shaft using a 
small punch and hammer. Figure 259. 

5. Remove throttle shaft and stop lever by 
driving shaft through the bushing using a punch close to 
the same size as the shaft. 




Figure 257. Removing or in- 
stalling Fuel Valve Seat. 



PLATE 



VENTURI 




SET SCREW HOLE 

Figure 258. Removing or In- 
stalling Throttle Plate Screws. 
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6. Remove the 
stop lever from shaft 
by supporting the lever 
and driving shaft 
through the lever. 

M . Remove the ven- 
turi from the throttle 
body bore as follows: 

1. Remove the 
venturi set screw and 
lockwasher from the 
side of the throttle 
body using a screwdriver. 

2. Pull out the venturi. 

N. Remove the passage plug (hex) from the outside 
of the throttle body next to vacuum cylinder. 

O. Remove the throttle shaft bushings from the 
throttle shaft openings in the throttle body as follows: 

CAUTION: Do not attempt to remove the throttle 
shaft bushings unless new bushings are available for re- 
placement. New bushings are under shaft size and require 
reaming with a 3 / 8 " line reamer to fit shaft. Both 
bushings and reamer must be available to successfully 
complete this operation. 

1. Screw a fine thread taper tap l/l6" larger 
than shaft into bushing until it is firmly seated. 

2. Insert long punch or rod in opposite shaft 
hole and drive punch against tap until bushing is free of 
body. 







Figure 259. Removing Throttle 
Stop Tapered Pin. 



3. Repeat above operation to remove second 
bushing from opposite shaft hole. 



P. Remove the main jet adjustment and fibre washer 
from the outside of fuel bowl near bottom, using an end 
wrench. Figure 262. 
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Q. Remove the main jet and fibre washer from 
threaded passage underneath main jet adjustment. 



NOTE: Use service tool C161-1 on this Model 456 
Zenith Carburetor. 

R. Remove the discharge tube and fibre washer from 
the center of the round openings on the machined surface 
of the fuel bowl. 

S. Remove the accelerating and power jet and fibre 
washer from the bottom of the main discharge tube, usinp 
a screwdriver. Figure 260-261. 
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Figure 260. Lower Carburetor Body Assembly £ Tools. 

Buda 2*i2 MAiXTEXAXCE SECTIOX inal f|v: " Buda Engine 

UNIVERSITY OF CALIFORNIA w 



CARBURETOR 



^ ^ and C 

FOR PROGRESSIVE WELL 

^>3>© 



FOR PUMP REFILL 

CHECK VALVE ASSEMBLY 



FOR CAP JET 



FOR DISCHARGE TUBE 
AND POWER AND 
ACCELERATING JET 




FOR POWER JET 
VALVE ASSEMBLY 

FOR COMPENSATOR JET 
AND GASKET 



POWER AND ACCELERATING JET 
GASKET 



PUMP REFILL CHECK VALVE ASSEMBLY 



PROGRESSIVE WELL 



\ y COMPENSATOR JET AND GASKET 

o\ M °v 

CAP JET--^^ I 

-1 



r x 

^ POWER JET VALVE ASSEMBLY 
q^GASKET * 

^GASKET 



Figure 261 



-DISCHARGE TUBE 

Laver Carburetor Body with Parts Removed . 



T. Remove the cap Jet and fibre washer from the 
side of the round opening on the machined surface of the 
fuel bowl. Figure 260. 

U. Remove the progressive well from the counter- 
bored passage in the machined surface of the fuel bowl 
next to pump cylinder. Figure 260-261. 

V. Remove the compensating jet and fibre washer 
from the inside of fuel bowl near bottom of pump cylin- 
der, using a screwdriver. 

W. Remove the pump check valve from the bottom of 
the fuel bowl next to pump cylinder, using a 7/l6" screw- 
driver. Figures 260-261. 
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Figure 262. Carburetor with 
Main Jet Removed. 



X. Remove the 
power jet valve from 
the bottom of the pump 
cylinder using a C-161- 
81 tool. 

Y. Remove the air 
shutter (choke) plate 
screws and lockwashers 
and pull out the air 
shutter plate from air 
entrance. Figure 263. 

Z. Remove the air 
shutter (choke) lever 
retainer nut and lock- 
washer and remove lever 
and thrust washer from 
end of air shutter 
shaft. Figure 263. 




Figure 263 . Carburetor Air Shutter Shaft $ Lower Assy. 



AA. Remove the air shutter shaft from side of air 
entrance opposite choke bracket. 

BB. Remove the air shutter (choke) bracket retainer 
screw from side of air entrance and remove bracket, using 
a l/2" socket wrench. 

CAUTION: Place match marks on bracket and side of 
air entrance with center punch or file to indicate posi- 
tion bracket should be in to avoid confusion during re- 
assembly. 
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161. CLEAN PARTS, GROUP PARTS BY CIRCUITS 



Clean all metal parts thoroughly with cleaning solu- 
tion and rinse In solvent and blow out all passages In 
the air Intake assembly, fuel bowl assembly and throttle 
body. 

NOTE: Be sure all carbon deposits have been removed 
from throttle bore and Idle port. It is advisable to re- 
verse flow of compressed air in til passages to insure 
all dirt has been removed. 

CAUTION: Never use a wire or drill to clean out 
jets or any passages other than those recommended in this 
procedure. 

162. CHECK PARTS OF CARBURETOR AS FOLLOWS. 

NOTE: All gaskets and parts in the standard repair 
parts kits should be installed when a carburetor has been 
disassembled for an overhaul. These parts are subject to 
wear which is difficult to detect by visual inspection or 
there are other sound technical reasons for not taking a 
chance of spoiling an otherwise good job by reassembling 
an old part of questionable condition. Part No. C-182- 
347 covers standard repair parts kit and part number 
C-181-168 covers standard gasket kit. Open the kits and 
replace old with the new parts in each kit. (See parts 
list below) 



REPAIR 
QUANTITY PART NO 



PART - KIT C-182-347 



2 C-136-3 



2 T-43-6 

1 T-22-S-8 

1 T-45-8 



2 T-8-S-31-16 



2 T -43-103 

1 CT-63-9 



1 T-41-10 
1 C-150-1 
1 C-120-6 



2 T-15-B-6-4 



1 T-l-S-10-6 



Screw - Throttle Plate 
Screw - Body to Bowl 
Washer - Body to Bowl Screw 
Pin - Thrust Washer Taper 
Screw - Air Shutter 
Washer - Air Shutter Screw 
Nut - Air Shutter Shaft 
Washer - Air Shutter Shaft 
Screw - Venturi 
Washer - Venturi 
Screen - Filter 
Axle - Float 
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REPAIR 



QUANTITY 


PART NO. 


PART - KIT C- 182-347 


1 


C-41-9 


Valve - Pump Check 


1 


C-54-1-1 14 


Jet - Idling 


1 


C-57-1-34 


Jet - Cap 


1 


C-36-18 


Pump, Vacuum 


1 


C-81-3-55 


Valve and Seat, Fuel (Pack 1-T56-23) 
REPAIR PART GASKET KIT C-181-168 


1 


C-142-38 


Gasket - Body to Bowl 


1 


T-56-5 


Washer - Channel Screw Fibre 


1 


T-56-36 


Washer - Union Body Fibre 


1 


T -56-15 . 


Washer - Filter Plug Fibre 


1 


T-56-2 


Washer - Discharge Tube Fibre 


1 


T-56-23 


Washer - Main Jet Adjustment 


1 


T-56-24 


Washer - Main Jet Fibre 


1 


T-56-24 


Washer - Compensation Jet Fibre 


1 


T -56-48 


Washer - Power 


1 


T-56-24 


Washer - Cap Jet Fibre 


1 


T-56-23 


Washer - Fuel Valve Seat Fibre 


1 


C-141-4-2 


Gasket - Flange 



163. FLOAT ASSEMBLY. 



A. Inspect top side of float level for wear where 
it contacts fuel valve needle. Replace the float if it 
is loaded with gasoline, damaged, or if the float axle 
bearing is worn excessively. 

B. If the slightest wear is detected, replace the 
following - float axle - throttle shaft. 

C. Because wear cannot be detected visually, also 
replace the following: vacuum accelerating pump and pis- 
ton assembly, power jet valve, pump check valve, fuel 
valve seat and needle assembly. 

D. Inspect point of idling adjusting needle. This 
must be smooth and free of ridges. 

E. Throttle plate should be inspected for burrs or 
damaged edges. CAUTION: Never clean with a buffing 
wheel or a sharp instrument. 
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F. Inspect air shutter choke for bends, burrs or 
damaged edges. See that poppet valve is in good condi- 
tion. 



G. See that air shutter shaft (choke) is straight. 

H. Inspect throttle shaft bushings. Replace if new 
shaft has more than .005" side play. Any excess will 
allow dust or grit to pass into the engine. 

I. Examine pump cylinder at lower end for evidence 
of excessive wear, deep scratches or ridges. Desirable 
clearance between pump piston and pump cylinder at lower 
operating end is .001", maximum clearance, .003". Any 
clearance in excess will reduce accelerating pump dis- 
charge and result in poor acceleration. REPLACE WITH NEW 
CARBURETOR IF ABOVE CONDITION IS FOUND. 

J. Examine vacuum piston cylinder in throttle body 
assembly for evidence of excessive wear, deep scratches, 
ridges, or any mutilation of cylinder head. Desirable 
clearance between vacuum piston and cylinder or upper 
operating end is .001", maximum .003". If any excess is 
found REPLACE THE CARBURETOR. 

164. REASSEMBLING THE CARBURETOR. 

A. Fit power jet valve on formed end of service 
tool C-161-121 and install valve in bottom of pump cylin- 
der. Figure 260-261. 

B. Install pump check valve in large threaded pass- 
age in bottom of fuel bowl near pump cylinder using a 
7/l6" screwdriver. Figure 260-261. 

C. Install compensating jet and fibre washer in 
small threaded passage inside of the fuel bowl near bot- 
tom using C-161-25 tool. 

D. Install progressive well in counter bored 
threaded passage in machined surface of fuel bowl next to 
pump cylinder, using service tool C-161-1 or screwdriver. 
Figure 260-261. 
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E. Install main jet and fibre washer in threaded 
passage in bottom side of fuel bowl, using service tool 
C-161-82. Figure 261. 

F. Install main jet adjustment and fibre washer in 
threaded passage over main Jet, using a 5/8" wrench. 
Figure 262. 

NOTE: Back out adjusting needle before installing 
adjustment assembly to avoid forcing needle into main 
j et . 

G. Screw main jet adjusting needle in (clockwise) 
with the fingers until it seats, then back out two full 
turns. Hold needle in this position and tighten packing 
nut enough to hold needle from turning freely. 

H. Install cap jet and fibre washer in threaded 
angle passage on side of air opening in machined surface 
of fuel bowl, using service tool C-161-25. 

CAUTION: The cap jet can easily be twisted and 
broken. Seat firmly with moderate pressure of the 
fingers on the wrench. 

I. Install accelerating and power jets and fibre 
washer in bottom of main discharge tube, using a screw- 
driver. Figure 260-261* 

J. Install main discharge tube assembly and fibre 
washer in threaded passage in bottom of air entrance, 
using service tool C-161-25 and tighten firmly. 

K. Install air shutter shaft, plate, screws, lock- 
washers, bracket and lever as follows: Figure 259. 

1. Refer to match marks placed on air intake 
and bracket during disassembly step Paragraph 160-BB and 
inset air shutter shaft in air intake to allow levers to 
be assembled on correct side. 

2. Hold fuel bowl with machined surface up and 
face air entrance. 

3. Rotate shaft to face float section down. 
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4. Insert air shutter plate in slot in air en- 
trance poppet valve first and with spring of poppet valve 
facing down. 



close . 



5* Rotate shaft and plate (clockwise) and 



6. Align holes in air shutter plate with 
threaded screw holes in shaft and start the screws and 
lockwashers into shaft loosely. 

7. Tap air shutter plate lightly to center it 
and tighten screws firmly. 

L. Install air shutter bracket and retainer screw. 
Refer to match marks on bracket and air intake, place 
bracket in correct position and tighten retainer screw 
securely using a l/2" socket wrench. 

M. Install thrust washer on air shutter shaft over 
retainer screw. 

N. Install air shutter lever on shaft as follows: 

1. Hold choke in wide open position. 

2. Place air shutter lever on shaft with 
swivel in lever facing air intake and with lug on lever 
contacting lug bracket at bottom end. 

3. Install air shutter shaft nut and lock- 
washer and tighten securely. 

O. Install new throttle shaft bushings (if removed) 
as follows: 



1. Place new bushing on bushing driver tool 
C-161-72-4 with taper end of bushing away from shoulder 
of tool. 



2. Start the bushing into shaft hole and drive 
it in until it bottoms, using a light hammer. 

3. Repeat this operation to install second 
bushing in opposite shaft hole. 



Original from 
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P. Line ream the two throttle shaft bushings, using 
special reamer tool C-161-71-4. 

Q. Install throttle shaft, throttle plate and 
screws as follows: Figure 259. 

1. Place throttle body on bench with two hole 
mounting flange up and facing the idling port plug on the 
inside of the throttle body bore. 

2. Insert shaft in the throttle body in the 
correct position to allow levers to be assembled in the 
same position as removed. 

NOTE: Refer to match marks placed on throttle 
levers and throttle body during disassembly step Para- 
graph 160-L2. 

3. Rotate shaft to face threaded side of 
throttle shaft screw holes with slot in shaft in a ver- 
tical position. 

4. Insert the throttle plate, center it and 
then rotate shaft (anti-clockwise) to close it. 

NOTE: The screw holes in the throttle plate are off 
center. Start the side of the throttle plate with the 
shortest distance between the screw holes and beveled 
edge into the shaft first. 

The throttle plates are made with two opposite edges 
beveled to fit the throttle body bore when the plate is 
closed. The throttle plate will not close tightly if 
installed upside down. 

To properly center the plate in the throttle body 
bore, the screws should be started in the shaft and then 
with the plate closed, it should be tapped on the mount- 
ing flange side. Pressure on the plate must be main- 
tained with the finger until the screws are tightened. 

When properly installed, the side of the throttle 
plate farthest away from the mounting flange will be 
aligned with the idle port when the plate is closed. 
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5. Start the throttle plate screws into shaft 
loosely, tap the plate lightly to center it and tighten 
screws securely. 

R. Install throttle stop lever and throttle shaft 
packing washer (felt) on throttle shaft as follows: 

NOTE: The following steps are bas'ed on a new shaft 
being installed. If the original shaft is reused, no 
drilling of the shaft will be necessary. 

1. Hole the throttle in exact vertical wide 
open position. 

2. Place throttle shaft packing washer in re- 
cessed counter bore in stop lever and press lever on 
shaft with end opposite idling stop screw contacting stop 
pinion side of throttle tody. 

CAUTION: The stop lever must be positioned on the 
shaft to stop throttle in exact wide open position. 
Make sure idling stop screw contacts the stop pin square- 
ly and lever fits close to side of throttle body allowing 
about .002" end play of shaft. Refer to match marks and 
install lever on same side as removed. 

3. Hold stop lever in above position and drill 
shaft for taper pin. Figure 259. 

4. Install taper pin securely. 

S. Install throttle shaft lever bushing, throttle 
shaft packing (felt) and throttle shaft packing ring on 
end of throttle shaft opposite stop lever as follows: 

1. Place packing washer on shaft followed by 
packing ring and throttle shaft lever bushing allowing 
about .002" end play in shaft. 

2. Drill throttle lever bushing and shaft for 
taper pin and install taper pin securely. 

T. Install idling adjusting needle and friction 
spring in threaded angle passage in side of throttle 
body. Seat lightly with fingers and back out l-l/2 full 
turns. Figure 254. 
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U. Install venturi In throttle body bore, large 
opening first; rotate It to align threaded screw hole in 
venturi with screw hole in throttle body and install 
venturi set screw and lockwasher. Tighten set screw 
firmly with screwdriver. Figure 257. 

V. Install fuel valve seat and fibre washer and 
tighten securely using a l/2" socket wrench. Figure 257. 

W. Install fuel valve needle in seat, followed by 
float and float axle. 

NOTE: Insert tapered end of float axle into float 
bracket on side opposite slot and push through the other 
side. Press float axle into slotted side until the axle 
is centered in bracket. Figure 255-256. 

X. Set float level to specifications using a stand- 
ard 6" depth gauge. 

CAUTION: Do not bend, twist or apply pressure on 
the float body. 

NOTE: With throttle body in inverted position 
viewed from float side, float should be centered at right 
angles to machined surface of throttle body. The float 
setting is measured from the machined surface of the 
throttle body to top side of float at highest point. 
Depth gauge should read 2-1/8''. Figure 264. 

To increase or decrease distance between float and 
the machined surface of throttle body, use long nosed 
pliers and bend float lever close to the float body. 

Y. Install idling jet in threaded passage in ma- 
chined surface of throttle body next to vacuum cylinder, 
using service tool C-161-25. Figure 256. 

Z. Install channel screw and vacuum piston assembly 
in vacuum cylinder in throttle body. Figure 255. Check 
for free travel of the vacuum piston. 

AA. Install throttle body to fuel bowl assembly 
gasket on machined surface of throttle body. Figure 254. 
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Figure 264. Measuring Correct Float Setting. 

BB. Assemble completed throttle body to the fuel 
bowl assembly; install and tighten assembly screws evenly 
and firmly. 

CC. Install throttle clamp lever on throttle stop 
lever in the same position as when removed. 

NOTE: Refer to match marks placed on lever and 

throttle body during disassembly. 

DD. Install floating lever on throttle shaft in same 
position as when removed. Figure 259. 

EE. Install fuel filter body, filter plug, screen, 
and two fibre washers to throttle body and tighten firmly. 

FF. Hold throttle lever in a closed position and 
turn throttle adjusting stop screw in (clockwise) until 
it just contacts stop on body, then turn screw in 1-1/2 
additional turns. 
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FUEL PUMP 

The AC mechanical fuel pump is installed on the 
engine next to the carburetor. See Figure 265. The suc- 
tion side is connected to the fuel tank and the discharge 
side is connected to the carburetor by tubing designed to 
carry the fuel. The purpose of the pump is to suck the 
fuel from the supply tank and push it into the carburetor 
float bowl as it is required by the engine. 



FAN 

ADJUSTING EXHAUST MANIFOLD 




Fiiure 265 . Left Side of Engine Show ini Fuel Pump. 



Operation is accomplished through a rocker arm on 
the pump contacting an eccentric on the engine camshaft. 
Downward movement of the pump diaphragm, or the suction 
stroke, is caused by the rotation of the eccentric actu- 
ating the pump rocker arm, pulling the diaphragm downward 
against the pressure of the diaphragm spring, producing a 
vacuum in the fuel chamber. 

This vacuum holds the outlet valve closed and pulls 
the inlet valve open, making fuel flow from the supply 
tank through the inlet and filter screen and down through 
the inlet valve into the fuel chamber. On the return 
stroke of the rocker arm, the diaphragm is forced up by 
the diaphragm spring, the inlet closes and the outlet 
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valve Is forced open, allowing the fuel to flow through 
the outlet to the carburetor. 

The link Is hinged to the rocker arm so that It can 
be moved down, but cannot be raised, by the rocker arm. 
The only function of the rocker arm spring is to make the 
rocker arm follow the cam. The link and diaphragm are 
moved upward only by the diaphragm spring. The pump, 
therefore, delivers fuel to the carburetor only when the 
fuel pressure in the outlet line is less than the pres- 
sure maintained by the diaphragm spring. This condition 
arises when the float needle valve is not seated and the 
fuel passage from the pump into the carburetor float 
chamber is open. When the needle valve in the carburetor 
float chamber is closed, and held in place by the pres- 
sure of the fuel on the float, the pump builds up pres- 
sure until it overcomes the diaphragm spring. This pres- 
sure results in almost a complete stoppage of diaphragm 
movement until more fuel is needed. 

165. FUEL PUMP TROUBLE SHOOTING. 

Fuel pump repairs are divided into two classifica- 
tions : 



a. Repairs made without disturbing pump installa- 
tion on engine. 



DIAPH. PROTECTOR- UPPER 
DIAPHRAGM NUT 
LOCK WAS HER 
DIAPH. ALIGNMENT WASHEI 

INLET SPRING 
INLET VALVE 



GASKET-'/ j 
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VALVE CHAMBER PLUG 
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OUTLET SPRING 
OUTLET VALVE 
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COVER SCREW 

lockwasher 



DIAPHRAGM 

diaphragm protector-lower 

PULL ROD GASKET 
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ROCKER ARM 
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ROCKER ARM PIN 
RETAINING RING 
LINK PIN 
LINK PIN CLIP 
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W ' SPRING CAP 

ROCKER ARM RETURN SPRING 
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Figure 266. Cross Section Diagram of Fuel Pump. 
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b. Repairs which necessitate removal of pump from 
engine and disassembly. Figure 266 shows cross section 
diagram of fuel pump. 




PLUG 

SPRING 

VALVE 



PLUG 



GASKET 



[fuel pump 



Figure 267. Fuel Pump with One Valve Exploded. 

Leaks at Edge of Diaphragm 



Cause 



Remedy 



Loose Cover Screws Tighten cover screws alternately 

and securely. Also check inlet and 
outlet pipe connections. 



Lack of Fuel at Carburetor 



Gasoline Tank Empty 

Leaky tubing or con- 
nections 

Loose valve plug 



Bent or kinked tub- 
ing 

Dirty screen 



Refill 

.Replace tubing and tighten all pipe 
connections at the fuel pump and 
gas tank. 

Tighten valve plugs securely, re- 
placing valve plug gasket if neces- 
sary. Figure 267. 

Replace tubing. 

Clean the screen. Make certain 
that cork gasket is properly seated 
when reassembling. 
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Dirty or warped Remove valve plugs and valves. If 

valves they are damaged or warped, replace 

them. Figure 267. Examine seats 
to make certain there are no ir- 
regularities which prevent proper 
seating of valves. Place valves in 
valve chambers. Reassemble valve 
plugs and springs, making certain 
that springs are around the lower 
stems of the valve plugs properly. 
Use new gaskets if necessary. 

Repairs that Require Removal of Pump from Engine and Dis- 
assembly: 



FUEL PUMP TROUBLE CHART 



Trouble 


Evidenced by: 


Remedy 


Broken Rocker Arm 


Visible 


Replace 


Broken Rocker Arm 
Spring 


Visible 


Replace 


Defective or worn 
links 


Pump does not supply 
sufficient fuel 


Replace links. 
Also check for 
air leaks. 


Broken diaphragm 
return spring 


No fuel at carburetor 


Replace spring. 


Punctured or worn 
out diaphragm. 


Fuel leaking through 
vent hole 


Replace complete 
diaphragm. Do 
not attempt to 
replace Just one 
or two layers. 


Leakage around 

pul 1 rod 


Fuel leaking through 
vent hole in body 


Replace pull rod 
gasket, tighten- 
ing pull rod nut 
securely . 



166. OVERHAULING THE FUEL PUMP. 

IMPORTANT: MARK THE TOP COVER AND BODY BEFORE DIS- 
ASSEMBLING SO THAT IN REASSEMBLING THEY ARE PLACED BACK 
IN THE SAME RELATIVE POSITION. Figure 268. 
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Figure 268 . Aligning Diaphragm. 

A. Wash the out- 
side of the pump with 
cleaning solvent and 
blow off with compressed 
air to remove loose 
grit and grease. 

B. Loosen bail- 
nut screw and remove 
bowl, bowl gasket, and 
bowl seat. Figure 269. 

C. Remove strainer 
screen from top cover. 

D. Remove valve 

Figure 269. Removing Fuel Pump plug and gasket from 
Sediment Bowl. top cover over strainer. 

E. Remove the inlet and outlet valve springs and 
their valves. 

F. Remove top cover screws and lockwashers. 

G. Separate top cover from pump body by Jarring 

loose with screwdriver handle. CAUTION: DO NOT ATTEMPT 

TO PRY OFF. 
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PUMP BODY AND COVER 



SPRING CAPS 



SPRINGS 



HANDLE 



GASKET 
LOWER COVER 



Figure 270 . Bottom Cover Assembly. 

H. Remove the three body bottom screws and remove 
the bottom cover, cover gasket, rocker arm spring and cap 
and diaphragm pull rod spring and cap. See Figure 270. 

I. Remove pull rod nut and remove the lockwasher, 
hexagon washer, upper protector, diaphragm, lower protec- 
tor and pull rod washer. 

J. Clamp mounting flange of pump body in vise with 
riveted end of rocker arm pin upward and with flange 
gasket surface against one Jaw in vise. Then file small 
end of rocker arm pin until it is flush with face of 
washer . 

K. Drive out the rocker arm pin from the pump body, 
driving on the filed end using a pin punch and remove the 
rocker arm washer, rocker arm and the links, pins and 
pull rod assembly. Also remove the hair pin clips from 
link pins and disassemble links and pull rod. 

L. Clean all metal ports, except valve plug in 
cleaner, and rinse in solvent. Blow out all passages 
with compressed air. 

167. INSPECTION AND REPLACEMENT OF PARTS. 

* 

A. Check top cover and pump body for cracks and 
breakage. Inspect for warpage by testing on a smooth 
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flat surface. Examine all threaded holes for stripped or 
crossed threads. Broken, damaged, or severely warped 
castings must be replaced. If body is worn at rocker arm 
pin holes or warped at the mounting or diaphragm flange 
repl ace . 



B. Check inlet and outlet valve seats in top cover 
for scores, scratches or damage. If seats are rough, ir- 
regular, or loose, or the wal). in the valve well is worn, 
or if the strainer gasket seat is rough or warped, replace 
the top cover. 

C. Inspect rocker arm for wear or scores at cam- 
shaft pad, at point of contact with link, or at pin hole. 
If worn or scored, replace. 

D. Replace the strainer screen. Inspect new screen 
for damage and obstruction. Screen must fit snugly around 
inner and outer edges. 

E. Because wear on most of the parts mentioned be- 
low is not visible or through natural wear, the following 
parts should always be replaced: 1. Rocker arm pin* and 
washer; 2. Links*; 3. Link pins*; 4. Pull rod*; 5. rocker 
arm spring*; 6. pull rod spring*; 7. diaphragm*; 8. dia- 
phragm protector washer; 9. valves and valve spring*; 
10 . all gasket* . 

* Parts marked with asterisk (*) are supplied in the 
standard repair parts kit. WHEN ORDERING USE PART NUM- 
BER WHICH IS STAMPED INTO BOSS ON FUEL PUMP BODY ABOVE 
ROCKER ARM. 

168. PROCEDURE IN ASSEMBLING OF FUEL PUMP. 

A. Body, Rocker Arm and Link Assembly. 

The links used with the rocker arm are held together 
by a link pin (assembled in the hole nearest the larger 
rocker arm pin hole) . The movement of the linkage and 
pull rod is procured by the rocker arm striking this link 
pin. 



1. Assemble the two side pieces making up the 
linkage using the link pin and clips. See Figure 271. 
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Figure 271. Assembling Pin and 
Side Pieces of Link Assembly. 



2. Attach the 
linkage to the pull rod 
using link pin and 
clips. Make certain 
that the sheared cor- 
ners of the two side 
pieces are assembled 
upward . 



3. Insert the 
rocker arm pin through 
the holes of the pump 
body, linkage and rock- 
er arm. See Figure 272. 
Install lock ring; seat 
it properly in the 
groove . 



ROCKER ARM HOLE 



PUMP BODY HOLES 




Figure 272. Diaphragm Assembly (a). 



4. Check assembly to see that rocker arm and 
linkage move freely on rocker arm pin. 



B. Diaphragm Assembly. 

1. With fuel pump body held in bench vise, 
place the pull rod gasket over threaded end of pull rod, 
seating the gasket against the shoulder of the pull rod. 
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2. Place lower 
diaphragm washer (small 
cup) over threaded end of 
pull rod, cup side down. 

3. Place dia- 
phragm over threaded 
end of pull rod. 

4 . Line up 
holes in diaphragm with 
a screw hole in body 
diaphragm flange. 

5. Place upper 
diaphragm protector 
washer over threaded 
end of pull rod cupside 
up. 



Figure 273 . Diaphragm Assembly 
(b). 



6. Place hexa- 
gon shaped diaphragm 
alignment washer over 
end of pull rod. As- 
semble lockwasher and 
pull rod nut. Tighten 
the nut securely. See 
Figure 273. 

NOTE: It is ex- 

tremely important that 
the diaphragm be held 
exactly in alignment 
while the pull rod nut 
is being tightened. If 
it is allowed to twist 
or become distorted, 
unsatisfactory opera- 
tion of pump will result. 

C. Valve Assembly 



Figure 27 A. 
Assembly. 



Fuel Pump Valve 



in 

in 



the valve seats and that valve 



place in the upper cover. Figure 274. 



1 . Blow out 
each valve chamber and 
make certain that no 
foreign particles are 
present which might 
prevent valves from 
seating properly. Also 
observe that no burrs 
or irregularities exist 
seats are securely held 




2. Place valves in proper position in valve 
chambers. Make certain that valves lie flat against the 
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valve seats and are not standing on edge or tipped. 

3. Insert valve spring on top of valves. 

4. Place fibre gasket on valve plugs and then 
place stems of valve plugs around the valve spring and 
tighten plugs securely. Be certain that the stems of the 
valve plugs do not distort the valve spring but fit prop- 
erly around them. 

D. Cover assembly. 

THE POSITION OF THE DIAPHRAGM WHEN THE FUEL PUMP 
COVER IS ASSEMBLED IS THE MOST IMPORTANT SINGLE ITEM TO 
BE OBSERVED IN REPAIRING AND ASSEMBLING AC FUEL PUMPS. 
IF THE DIAPHRAGM IS NOT IN THE PROPER POSITION WHEN THE 
TOP COVER SCREWS ARE TIGHTENED THE PUMP WILL NOT FUNCTION 
CORRECTLY WHEN REPLACED ON THE ENGINE. FOLLOW INSTRUC- 
TIONS CAREFULLY. 

1. Lay cover on pump in proper position de- 
termined by marks made before pump was disassembled. See 
Figure 268 . 



2. Insert screws from top through lockwashers, 
upper cover and diaphragm. 

3. Tighten screws until they barely engage 
lockwashers . 

m 

4. Exert pressure upward on the linkage with 
thumb. This forces the diaphragm to its extreme high 
position and while it is held in this position, the cover 
screws should be tightened alternately and securely. 

E. Bo.ttom Cover Assembly. 

Hold pump right side up, with middle finger on tip 
of priming handle. With springs, spring caps, and gasket 
in place in the bottom cover, carefully assemble lower 
cover to the pump body, making certain the spring caps 
and springs remain in their proper positions. Tighten 
screws securely. See Figure 270. 

F. Sediment Bowl Assembly. 
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1. Assemble screen in pump cover. Make cer- 
tain that it fits snugly around the gasoline inlet and 
edges of the casting. 

2. Place bowl gasket next to screen, then com- 
plete the assembly of the bowl and bail and screw assem- 
bly. See Figure 269. 



GOVERNOR 

The automatic control of the engine speed is regu- 
lated by a Pierce centrifugal governor, horizontal type. 
See Figure 275. The governor is enclosed in a housing. 
The shaft is gear driven from the camshaft. On the shaft 
is a weight holder or spider which supports the two gov- 
ernor weights. 
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Figure 275 . Governor 



As the governor shaft rotates, the centrifugal 
energy developed in the two weights causes these two 
weights to swing outward on their pivots. The energy of 
the weights is counter-balanced by a spring, the tension 
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of which can be regulated. When the centrifugal energy 
of the weights overcomes the spring tension, a thrust 
bearing is forced against the rocker yoke to which the 
governor control lever is attached. The movement of the 
rocker yoke lever causes the control lever to move, which 
in turn opens or closes the governor throttle valve in 
the governor throttle box. The sensitivity or regulation 
of the governor can be adjusted by the adjusting screw. 
This setting of this screw should not be altered after 
the top working speed has been set. 




Figure 276 . Adjusting Engine Surge. 



169. ADJUSTING ENGINE SURGE. 

If the engine surge is unstable at top engine speed, 
running without load of part load, turn the adjusting 
screw, as shown in Figure 276, inward half a turn at a 
time until the surging stops being sure that you do not 
raise the speed of the engine by so doing. 

170. ADJUSTING GOVERNOR LINK BALL JOINTS. 

The governor link ball joints at both ends of the 
link rod should be snug but move without friction. In 
Figure 277 the screwdriver is being used to adjust the 
ball joint adjusting plug and the fingers are testing for 
friction. A small cotter pin through the screw in the 
adjusting plug must be removed first to make the adjust- 
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raent and replaced after the adjustment is made. Never 
bend the link rod. The ball joints must be kept lubri- 
' cated with engine oil. 




Fi§ure 277 . Adjusting Governor Ball Joints. 



171. ADJUSTING GOVERNOR LINK ROD. 

The link of the link rod must be so adjusted that 
when the engine is stopped, the rod holds the governor 
throttle box lever slightly short of wide open position. 
See Figure 278. To make this adjustment the engine 
should not be running. Loosen both of the ball joint 
locknuts. Remove the ball joints from the governor arm 
and with the governor throttle in wide open position, 
adjust the link rod by turning the ball joints either to 
the right or to the left, depending upon the adjustment 
required. 

172. ADJUSTING GOVERNOR SPEED. 

The main speed adjustment is correctly set at the 
factory and normally should not be changed. However, if 
an overhaul of the governor is necessary, the main speed 
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adjustment will have to be set. Turn the surge adjusting 
screw out until only three or four threads are engaged. 
Tighten the locknut and leave in this position for the 
present. See Figure '276. Adjust the governor for engine 
speed of 1350 r.p.ra. by turning the high speed adjusting 




Figure 278. Adjusting Governor Link Rod. 




Figure 279. Adjusting Governor High Speed. 
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Figure 280. Taking Protractor 
Reading of Throttle Lever Angle 



Figure 281. Taking Protractor 
Reading of Spring Eye Adjust- 
ing Screw Angle. 



screw. See Figure 279. 
Turning in will increase 
speed. Turning out 
will decrease speed. 
Set the governor so 
that the engine will 
operate under no load 
at 1350 r.p.m. with the 
throttle in wide open 
position. 

The r.p.m. can be 
checked by using a hand 
tachometer inserted in 
center of flywheel or, 
if the clutch is on the 
engine, hold the tacho- 
meter at the outer end 
of the clutch shaft with 
the clutch engaged. 

Should the gover- 
nor surge at no load 
speed, turn the surge 
adjusting screw in 
slowly until the surge 
is overcome. Do not 
turn this screw in so 
far as to increase 
speed. 

NOTE: Should the 

engine surge under load 
or part load, turn the 
spring eye adjusting 
screw out a few turns 
at a time until surging 
stops, and recheck en- 
gine speed adjustment. 
For sensitive regula- 
tion, keep this screw 
in as far as possible 
without creating load 
surge . 
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Fiiure 282. Removing Governor 
Bearing Retainer Ring. 




173. OVERHAUL OF THE 
GOVERNOR. 

NOTE: Before dis- 

assembling the governor, 
get a protractor read- 
ing of the throttle 
lever and of the spring 
eye adjusting angle. 
The protractor reading 
should be taken with 
the base of the pro- 
tractor laid against 
the base of the gover- 
nor body and with some 
tension on the governor 
spring. See Figures 
280 and 281. 

Release tension 
from the governor spring 
before removing the 
body bolts. Then dis- 
assemble by unscrewing 
the four body bolts. 

174. GOVERNOR BODY CAP 
DISASSEMBLY. 

1. IT To disas- 
semble governor cap, 
remove thrust sleeve 
and thrust bearing from 
drive shaft. 

2. Pull out 
cotter pin and unscrew 
castle nut holding gear. 
Remove bearing retainer 
ring with long screw- 
driver or hook. See 
Figure 282. 



Figure 283. Pressing off Gov- 
ernor Gear. 



3. Press off 
gear with arbor press. 
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This is done in two 
steps. First, press 
gear so that shoulder 
rests against body 
casting. Then use 5/16" 
punches to force shaft 
on through gear. Hold 
weights, spider and 
shaft assembly with 
free hand so that they 
do not fall after gear 
is pressed loose and 
mutilate drive shaft. 
See Figure 283. Press 
bearing from shaft with 
arbor press and two 
pieces of flat stock. 
See Figure 284. 

4. If neces- 
sary to remove weights, 
grind riveted end of 
weight pins and then drive out with punch (3/l6 n ) . 

175. GOVERNOR BODY DISASSEMBLY. 

1. To disassemble body, loosen throttle lever 
screw (drive l/8 groove pin from throttle lever, if 
pinned, using 3/32" punch) and remove throttle lever from 
rocker shaft. 

2. Remove governor spring and spring eye screw 
and drive out taper pin holding spring eye bracket to 
rocker shaft. Use 3/32" punch. 

3. Remove yoke screws. Drive out rocker shaft 
with raw hide mallet. See Figure 285, Spring eye 
bracket, bearing retainer, oil seal, fell, and one rocker 
shaft bearing will come with the shaft. 

4. Be sure pin has been removed from spring 
eye bracket and press bracket, bearing retainer, oil seal 
and bearing from shaft with arbor press. Use 3/8" punch. 
See Figure 286. In replacing this part, a new oil seal, 
and bearing retainer must be used. The other rocker shaft 
bearing, oil seal and retainer can then be knocked out of 
the body cap with a raw hide mallet and l/2" dia. punch. 
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Figure 284.. Pressing off Gov- 
ernor Shaft. 
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Figure 285. Driving out Rocker Shaft with Raw Hide Mallet. 





Figure 286. Pressing Bracket 
Bearing Retainer, Oil Seal and 
Bearing from Shaft. 



5. To remove 
welch plug and oilite 
drive shaft bushing 
from body cap, drive 
from inside with 7/l6 n 
punch. This will ruin 
both the welch plug and 
the oilite bushing, and 
each will have to be 
replaced with new ma- 
terial . 

176. INSPECTION AND RE- 
PLACEMENT OF GOVERNOR 
PARTS. 

1. On disas- 
sembling governor body, 
thoroughly clean all 
parts, and look for 
wear in the bearings on 
the weight noses thrust 
lead, and the end of 
the drive shaft which 
operates in oilite 
bushing in the body. 
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2. The weight noses which bear on the thrust 
leads have a ground radius at the point of contact, and 
if there are any flat spots in this radius, repair the 
worn weights with new material. The thrust sleeve at the 
point of contact with the weights has been ground to ex- 
tremely close limits, and any pitting or rough spots in 
the thrust sleeve calls for the replacement of this part. 
The bearing on the shaft is a radial bearing and should 
be replaced if, in rotating with a thumb and finger, 
there seems to be any rough spots or points of friction 
indicating wear or foreign material in the bearing; or if 
the bearing races are loose enough to indicate wear. The 
thrust bearing on the thrust sleeve shows wear by loose- 
ness between the top thrust surface and the opposite race. 
Any sign of wear in bearing parts requires a replacement 
of these items with new material. 

3. The oilite bearing in the end of the body 
should be checked for wear and also the end of the drive 
shaft where it seats in the oilite bearing. 

4. On reassembling the drive shaft weights and 
thrust sleeve on the governor body, check to see that 
there is at least l/4" left on the thrust sleeve when the 
weights are exploded. Movement from closed to wide open 
position must have a resultant movement of the thrust 
sleeve on the shaft of at least l/4". If the sleeve does 
not have l/4" to travel, grind the weight stop tip that 
contacts the spider until the weight will open far enough 
to give necessary sleeve travel. 

177. REASSEMBLY OF THE GOVERNOR. 

A. Body Cap Reassembly. 

1. To reassemble the governor body cap, press 
the bearing into the housing and fasten with the snap 
ring. Then press the shaft into the bearing and press 
on the gear with an arbor press. See Figure 287. Be 
sure that there is an adequate hole or slot in the arbor 
press table so that the shaft can extend through the gear 
and will not be bent in this operation. The gear is not 
only held by a press fit and castle nut but is also keyed 
on with a Woodruff key. Be sure that the keyway and slot 
line up before pressing the gear. 
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NOTE: This shaft 

is held to plus or min- 
us .001" in manufac- 
ture. Careless hand- 
ling can easily spring 
it many thousandths of 
an inch out of line. 

In pressing the shaft 
with the arbor press, 
do not force on with 
continuous pressure, 
but use short inter- 
rupted strokes to give 
the shaft a chance to 
center. 

B. Governor Body 
Reassembly. 

1. To reas- 
semble the body, in- 
stall new oilite bush- 
ing for the drive shaft. 
This bushing requires a 
Turn one end of a 6" 
piece of l/2" round stock to 3/8" diameter by ll/32" 
long, with a square shoulder. Place the bushing on the 
3/8" turned tip and insert into the body hole from the 
inside. Tap into position with a mallet so that the 
shoulder of the bearing tool comes flush with the body 
casting. This bearing must line up so that it does not 
bind the drive shaft. 

2. Seat the welch plug with a l/2" dia. punch. 

3. Place the snap rings on the rocker shaft 
and place shaft in the body without the bearings. As- 
semble the yoke to the shaft. Press the rocker shaft 
bearings on each end of the shaft by hand with the let- 
tering on the bearing outside. These bearings must be 
seated against the shoulder in the casting, and this op- 
eration requires a simple tool or short piece of tubing. 
The rocker shaft is approximately 7/l6" in diameter, and 
the seating tool is made from a piece of 7/8" OD round 
stock with 15/32" hole drilled through the center. The 
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Figure 287 . Pressing Shaft in- 
to Bearing and Gear. 

special tool for installation. 
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body is placed in a 
vise, and bearings 
seated by placing the 
tool over the shaft and 
driving with a rawhide 
mallet. The bearing 
must not be cocked in 
the hole and when seat- 
ed in position, the 
shoulder in the casting 
with the bearing re- 
tainer will be just 
above the top of the 
bearing. See Figure 
288. Oil seal felt 
should be placed in the 
bearing retainer, and 
the retainer and washer 
spacer slipped over the 
rocker shaft and tapped into position with a hammer. The 
retainer is then seated against the shoulder in the cast- 
ing with the same tool used for the installation of the 
bearing. After installation of the rocker shaft, check 
for excessive friction or misaligned bearing by oscilla- 
ting the shaft with thumb and finger. If the shaft can- 
not be turned with the thumb and finger, there is too 
much friction in the mechanism and this will have to be 
el iminated. 

C. Body and Cap Reassembly. 

1. Reassemble the body and cap with a new 
gasket. The drain hole in the body should be down. The 
oil inlet will appear on the top side of the body. When 
the body and cap are bolted securely together, rotate 
gear by hand to check for friction or binding in the 
shaft. If the shaft does not rotate freely, tap the body 
cap casting around the oilite bushing with a rawhide 
mallet. This will tend to line up drive shaft bushing. 
All friction must be eliminated before proceeding. In- 
stall spring eye screw and eye screw bracket and place it 
on the rocker shaft. To set it at the correct angle 
measured by the protractor before disassembling the gov- 
ernor, rotate the spring eye back away from the governor 
body and then push towards the speed change lever until 




Figure 288. Seating Bearing 
into Body. 
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you can feel the yoke resting on the thrust bearing. 
Then advance the spring eye screw to the desired setting. 
See Figure 288. The protractor giving the correct angle 
will be held against the base of the body as originally 
measured. With the spring eye bracket in this position, 
drill the bracket and shaft with a #27 drill (.1440) and 
ream with a #1 taper reamer. Install the taper pin. 
After installation of the spring eye bracket, set the 
throttle lever on the shaft in the same manner as the 
mounting bracket. Pull the lever away from the governor 
and push towards the speed change lever so that the yoke 
is against the thrust bearing and then on forward to the 
correct setting measured with the protractor. Lock the 
lever with the screw, and if originally pinned, install 
a l/8" groove pin (use i/8" drill). 

178. INSTALLING THE GOVERNOR. 

The governor is lubricated by- oil pressure from the 
engine, and once properly installed and adjusted, no at- 
tention is required other than a periodical inspection to 
see that the bolts and nuts are tight and to lubricate 
link rod ball joints with a few drops of oil. 

When installing the governor on the engine, see that 
the governor gear is properly meshed with the gear on the 
camshaft before tightening the bolts on the governor 
flange, and be sure to connect the oil line to the gov- 
ernor. Install the governor control rod to the throttle 
lever and the governor arm. The rod should be just long 
enough that with the engine running and with some tension 
on the governor spring, the throttle valve will be just 
short of wide open position. See Figure 278. The 
throttle valve and shaft must move freely and there must 
be no binding where the rod enters the holes in the two 
levers. For speed adjustment, see paragraph 56 under 
Chapter V on Reassembly of Engine. 

LUBRICATING SYSTEM 

The lubricating system comprises the following: Oil 
pump, oil pressure relief valve, oil float, oil pressure 
gauge and oil filter. Figure 289 shows how the oil cir- 
culates through the system. 
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. OIL PUMP 

The oil pump has a hydraulic relief in the casting. 
The oil which would otherwise be trapped between the 
teeth is allowed to return through the hydraulic relief 
to the pressure side of the pump. There are no movable 
parts in this type of relief. The idler gear and the 
drive gear have bushings which were machined in the gear 
blank before the teeth were cut. The gears and bushing 
should be replaced as a unit. The expansion plug in the 
oil pump casting is used as an oil seal at the end of the 
idle shaft. This plug should not be removed from the oil 
pump body. The oil inlet and oil outlet passages go 
through the two locating sleeve dowels. 

The oil pump assembly fits in a recess in the fly- 
wheel end of the crankcase and is driven directly from 
the rear end of the camshaft. Connection to the pressure 
and suction passages in the crankcase is made by hollow 
dowels and sealed against oil leaks by copper asbestos 
gaskets . 

The oil is drawn from the pan through a suction 
screen to the oil pump. From the pressure side of the 
pump, it enters a drilled passage in the crankcase cast- 
ing to the main gallery line and the oil pressure relief 
valve. Excess oil is by-passed to the oil pan from the 
oil pressure relief valve. On the way to the oil pres- 
sure relief valve a side passage diverts part of the oil 
to the oil filter. The clean oil from the oil filter is 
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returned to the oil pan. From the main gallery line, 
side passages are drilled to the main bearings, oil pres- 
sure gauge connectings and idler gear stub. From the 
main bearings, the oil is delivered to the connecting rod 
bearings by means of the drilled crankshaft. The piston 
pin receives its oil through the rifle drilled connecting 
rods. The cylinders are lubricated by oil thrown from 
the connecting rod splash. 

From the main bearings, side passages lead to the 
camshaft bearings. A supply of oil is delivered to the 
idler gear hub through the drilled idler gear shaft. Oil 
from the hub of this gear is thrown out through drilled 
holes and is picked up by a groove in the rim of the 
gears, where it passes through small drilled holes to the 
gear teeth, spraying the entire gear train. 



179. DISASSEMBLING, INSPECTING AND REPLACING OIL PUMP PARTS 



To disassemble the pump, remove the six capscrews 
and oil pump cover. Check the teeth and the bushings in 
the gear for wear. If either is worn, both the bushing 
and the gear must be replaced as a unit. Check the 
clearance between the teeth and the case. See Figure 290. 
If more than .008", replace with new gears and bushings. 
NOTE: If the shaft is in place, the clearance should not 
be more than .004". Check the backlash as shown in Figure 
291. If more than .005", replace the gears. Also if the 




Figure 290 . Checking Oil Pump Gear Clearance 
to Pump Case. 




Buda 277 



OIL PUMP 



ends of the gears are not within .001" flush with the 
case, replace the gears and bushings. 



Examine the shafts on which the bushings run. If the 
shafts are worn, replace the shafts with new ones. Ex- 
amine the case for cracks and replace if necessary. 




Figure 291 . Checking Backlash of Oil Pump Gears. 




Figure 292 . Installing Oil Pump Gears. 
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180. ASSEMBLING OIL PUMP 



Put the drive gear and the idler gear in the hous- 
ing. Slip the gasket on the housing. See Figure 292* 
Set the cover in place by starting the idler shaft in the 
idler gear and then the drive gear shaft in the drive 
gear. See Figure 293. Make sure the holes of the gasket 
are in alignment with the cover and body capscrew holes 
before installing and tightening the six capscrews. 
Check pump to be sure gears turn freely. To avoid having 
to prime the pump after it is installed on the engine, 
fill the pump with oil before installation. When in- 
stalling pump be sure to install the dowel gaskets as 
shown in Figure 294. 
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Figure 293 . Installing Oil Pump Gear Shafts, 



181. PRIMING OIL PUMP. 

If it becomes necessary to prime the pump after in- 
stallation, remove the plug in the side of the crankcase 
just above the oil pressure gauge connection. See Figure 
104. This priming must be done while the engine is run- 
ning and can be most easily done by means of hand oil 
pump or gun. However, the same results can be obtained 
by connecting a piece of tubing to the oil priming con- 
necting and raising the oil lever above the level of the 
pump, forcing a quantity of oil into the suction passage 
while the engine is running. DO NOT RUN THE ENGINE MORE 
THAN ONE MINUTE WITHOUT OIL CIRCULATION. The priming 
hole should be covered as quickly as possible after pres- 
sure is obtained. Afterwards the engine can be shut 
down, the plug replaced. 
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Figure 29A . Installing Oil Pump Dowel Gaskets. 



If pressure is not Obtained after this, examine oil 
pressure gauge and relief valve. If these are in good 
conditioh, remove oil pump and re-examine the drive pin 
in the end of the camshaft, also the copper gaskets on 
the sleeve dowels. 



The oil pressure relief valve is designed to main- 
tain an operating pressure of approximately 30 lbs. at 
normal speed and temperature. No adjustment is provided. 
The spring furnished is of the proper weight and length. 
A temporary adjustment can be made by stretching or com- 
pressing the spring. However, a new spring should be 
obtained as a stretched spring soon loses its tension. 
See Figure 295. 



The oil float is a floating screen arranged to rise 
and fall with the oil level in the crankcase so that only 
the best oil is taken for the bearings. See Figure 296. 



182. OIL PRESSURE RELIEF VALVE 



OIL FLOAT 
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Free spring tension 




Figure 295. Oil Pressure Relief Valve. 




Figure 296. Oil Float Assembly. 



Uuda Engine 



from 






Uuda 281 




OIL FILTER 



183. CHECKING, REPAIRING, AND REPLACING PARTS OF THE OIL 
FLOAT. 

First thoroughly clean the float in cleaning fluid. 
Blow the screen with compressed air. If the fouling 
is bad, straighten the ears of the shield, remove the 
shield and clean the screen with a wire brush. If the 
mesh is broken or loose frcm the float and beyond repair, 
replace the entire float assembly. If the tube is dam- 
aged, the entire assembly must be replaced since the tube 
cannot be removed and replaced. When putting back the 
shield, it should be carefully positioned and the ears 
turned over the body flange. Clinch the ears with pliers, 
not a hammer. 



Make certain the 
float swivel joint is 
free to move so that 
the float can "float" 
on the surface of the 
oil . 



The float is equip- 
ped with travel limiting 
lugs. Make sure they 
are not bent out of 
line. The lugs should 
be at right angles to 
the plate soldered on 
the tube. 



Check the bracket 
for cracks. If cracked, 
it should be replaced. 

OIL FILTER 



Figure 297. Removing the Oil 
fi l ter Element. 



The function of 
the oil filter is to 
remove particles of 
dirt that are the re- 
sul t of normal engine 
operation. See Figure 
104. The filter not 
only helps to cut down 



Hilda 282 MAINTENANCE SECTION 'O ' 1 ™ 1 lUuda Engine 

• . UNIVERSITY OF CALIFORNIA 




OIL FILTER 



engine wear, but also prolongs usefulness of the oil. 
The filter element should be replaced after every 128 
hours of operation or every other crankcase oil change. 

184. OIL FILTER ELEMENT. 

Unscrew the cover assembly by turning the handles at 
the top of the filter counter-clockwise until the threads 
are disengaged. Remove the drain plug to remove the ac- 
cumulation in the sump and to break the vacuum created 
while removing the element. See Figure 297. Remove the 
dirty element by the wire handles. Flush out the filter 
housing with kerosene. Inspect the top gasket. If it is 
"recessed", replace it with a new non-1 aminated gasket. 
With the filter completely assembled, check the leakage 
by running the engine until the filter is warm. Note: Be 
sure oil pan drain plug is removed while flushing filter 
sump. 
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Figure 298 . Cross Section of Oil Filter. 
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185. DISASSEMBLING AND INSPECTING OIL FILTER. 

Remove the cover assembly and filter element as 
described in the foregoing paragraph. The filter body 
can be taken off the base by unscrewing the center stop. 
See Figure 298. Examine the base for cracks. If cracked, 
replace the base. Make certain that the upper edge of 
the filter body shell has no nicks or burrs that inter- 
fere with the seating of the gasket. Examine the center 
stud and cover nut for stripped or damaged threads. 
Always remove cartridge filter and gasket during the 
overhaul . 

LUBRICATION CHART 



Periods of 
Operat i on 



Points of Lubrication 



Lubricant 
Requ i red 



8 


Hours 


1. Air Cleaner - clean, change 


OE 






oil . 








2. Clutch Throw-out collar 


WB-2 






3. Check crankcase - add if neces- 


OE 






sary. 




64 


Hours 


1. Drain and refill crankcase. 


OE-9 qts, 






2. Water pump - grease cups. 

3. Generator - oil cup and oil 


WP 






hole. (Sparingly) 


OE 






4. Starting Motor - oil hole. 


OE 






(Few drops) 




128 


Hours 


1. Change oil filter cartridge and 








refill crankcase 


0E-10 qts . 






2. Carburetor throttle shaft, 








choke, and control cables - 
flex cables to apply. 


OE 






3. Governor throttle shaft and 








ball joints. 


OE 






4. Clutch Housing Bearing. 


WB-3 






5. Clutch Pilot Bearing. 


WB-3 






6. Clutch Operating Shaft. 


OE 






7. Magneto-Felt Wick 


OE 2 to 3 








drops 


512 


Hours 


1. Fan - grease plug 


WB-3 
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CLUTCH 

(Power Take-Off) 



The power take-off or clutch Is a Twin Disc Model, 
No. X7350A Model B 111-P2 specifications No. 17732. The 
clutch is a device by means of which the power of the 
engine is engaged or disengaged with the equipment for 
which the engine is supplying the power See Figure 299. 

n The Twin Disc power 
\1 take-off is of the single 
11 lever plate clutch type, with 



must be made by the maintenance repair personnel. 

186. CHARACTERISTICS. 

Number of notches backed off from tight adjustment-3 
Recommended end play of shaft - .002" to .005" 
Distance of the center line of the load from the 
face of flywheel housing - 10 7/8" 



a. Lubricating Throw-Out Collar. 

ft 

Apply a small amount of lubricant every 8 hours 
through the throw-out fitting in the housing, as shown in 
Figure 299. Use wheel bearing grease #2. After every 
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the shafts supported in 
the housing by means of 
Timken bearings. A 
driving ring is at- 
tached to the flywheel 
of the engine with the 
pilot bearing inserted 
into the center of the 
flywheel recess. The 
Timken bearings are ad- 
justed at the factory 
to provide for satis- 
factory operating tem- 
peratures to not exceed 
160°F. Any adjustments 
that may become neces- 
sary to the bearing 



Figure 299. Clutch 



187. LUBRICATING THE CLUTCH 



CLUTCH 



128 hours of operation lubricate the clutch shaft at 
either end of the housing through the spring cover oil 
holes, as shown in Figure 299. 

b. Lubricating Clutch Pilot Bearing. 

Lubricate the clutch pilot bearing every 24 hours of 
operation by pumping grease in the Alemite fitting, which 
is located on the end of the clutch shaft extension. 

c. Lubricating Clutch Shaft Bearing. 

After every 128 hours of operation, lubricate the 
shaft bearing with WB-3 grease by pumping the grease into 
the Alemite fittings located in the housing. See Figure 
299. 



d. Lubrication of Operating Shaft. 



After every 128 hours of operation lubricate the op- 
erating shaft through the oil buttons in the housing 
shown in Figure 299 with OE . 




LOCK PIN HOLES 

Figure 300 . Adjusting Clutch. 



ADJUSTING LOCK PIN 



188. ADJUSTING THE 
CLUTCH 

If the clutch does 
not pull, or if it 
heats or the operating 
lever jumps out, the 
clutch must be adjusted. 
NOTE: A new clutch will 
require adjustments 
more frequently than 
one with the friction 
surfaces worn in. To 
adjust the clutch first 
stop the engine and re- 
move the hand hole cov- 
er plates shown in Fig- 
ure 299. 

Pull back the ad- 
justing pin shown in 
Figure 300 and turn the 
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adjusting pin to the right, or clockwise, one notch at a 
time until the operating lever requires a distinct pres- 
sure to engage. However, the clutch should be adjusted 
just tightly enough to pull the load. If the clutch is 
adjusted too tightly the engaging mechanism will not snap 
over center. If the clutch is too loose, it will not 
pull the load and eventually the friction discs will burn 
out . 




Figure 301. Straightening Lock Plates. 



The clutch should 
be engaged at intervals 
during the adjusting 
procedure in order to 
feel when the proper 
overlock or adjustment 
has been reached. Make 
sure that the clutch 
adjusting lockpin seats 
correctly in an adjust- 
ing hole located in the 
floating plate. Re- 
place the hand hole 
pi ate. 




Figure 302. Removing Grease 
Line Lockviasher. 
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189. CLUTCH DISASSEMBLY. 




Figure 303. Loosening Clutch 
Assembly from Shaft. 

that the operating shaft throw 
release position. 



C. Set the clutch 
housing onto an assembly 
stand or horse as shown 
in Figure 304 and loosen 
the clutch assembly 
from the shaft with a 
wheel puller as shown 
in Figure 303. Be sure 
out yoke is in its full 



A. Straighten the 
lock plate and remove 
the locknut as shown in 
Figure 301. 

B. Remove the nut 
and lockwasher holding 
the grease line to the 
clutch housing as shown 
in Figure 302. 



D. Lift the clutch assembly off the shaft as shown 
in Figure 304. 
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Figure 305 . Removing Wood- 
ruff key. 



Figure 306. Removing Bear- 
ing Retainer Bolts. 





Figure 307. Removing Bear- Figure 308 . Removing Bear- 
ing Retainer Lock Capscrew. Retainer. 

190. DISASSEMBLING HOUSING AND SHAFT ASSEMBLIES. 

A. To remove the operating shaft, drive out the 
Woodruff keys from the keyway of the operating shaft and 
the throw out yoke with a brass drift as shown in Figure 
305 or by driving out the operating shaft with a lead 
hammer or a block of wood and hammer. 

B. Remove the bolts securing the bearing retainer 
to the clutch housing. See Figure 306. 



Buda Engine MAINTENANCE SECTWN\ f rom Buda 289 

Digitized by ^OOglC UNIVERSITY OF CALIFORNIA 




CLIJTCH 



C. Remove the bear- 
ing retainer lock cap- 
screws from the bearing 
retainer. See Figure 
307. 

D. Remove the bear- 
ing retainer from the 
housing using a drift 
and a hammer to loosen 
it and unscrewing it by 
hand the rest of the 
way. See Figure 308. 

E. Remove the bear- 
ing housing and shaft 

from the clutch housing as shown in Figure 309. 




Figure 310 . Removing Bear- Figure 311 . Removing Sleeve 
ing Snap Ring and Yoke Assembly. 



F. Remove the bearing retainer housing snap ring as 
shown in Figure 310. If necessary, remove the race from 
the bearing retainer housing. If the bearings must be 
removed from the shaft, the inner races will have to be 
pressed with a hydraulic press, having a capacity of 15 
tons . 




Figure 309 • Removing Shaft 
and Bearing Carrier. 
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Figure 312. Removing Sleeve 
Assembly. 



191. DISASSEMBLING THE 
YOKE AND SLEEVE ASSEMBLY 

A. If it is not 
necessary to disassemble 
the yoke and sleeve as- 
sembly, lift the ad- 
justing lock pin out of 
the notch and insert a 
cotter or small nail 
through the lock pin 
hole and screw the yoke 
to the left to remove 
it to get at the hub in 
the back plate. See 
Figure 311. If it is 
necessary to disassemble 
the yoke and sleeve as- 
sembly, remove the 
sleeve collar by un- 
screwing the two bolts 
as shown in Figure 312. 




Figure 313. Removing Sleeve 
Assemb ly. 



B. Slip the snap 
ring off the link lever 
pins. Remove the cot- 
ter key and washer as 
shown in Figure 313. 
Remove the sleeve. 

C. Lift the lock 
adjusting pin and in- 
sert a cotter key into 
the hole in the pin as 
shown in Figure 314 and 
remove the yoke from 
the hub by screwing it 
to the right. 



D. Remove the pins holding the fingers to the yoke 
and remove the link levers from the yoke. See Figure 314. 

192. HUB AND BACK PLATE DISASSEMBLY. 



Remove the floating plate from the driving ring as 
shown in Figure 315, and the back plate and hub. 
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RELEASE SPRINGS 



HUB AND 
BACK PLATE 



DRIVING RINGS 



Figure 315 . 
Plate. 

they should 
the teeth. 



Removing Float ing 

be replaced. Remove 



D. Check also the 
internal teeth of the 
driving ring that goes 
onto the flywheel and 
the external teeth of 
the driving plates. 
If the driving plates 
are worn excessively 
any burrs or ridges on 



B. Inspect the 
facings of the float- 
ing plate, back plate, 
and driving plate for 
excessive wear. Usu- 
ally it is the driving 
plate that will need 
replacement. Exces- 
sive glazed conditions 
on the drive plate in- 
dicate clutch slippage 
during the engine op- 
erations. 



YOKE 

ASSEMBLY 



The clutch assem- 
bly is now completely 
disassembled. 



FLOATING 



Figure 31 A. Removing Yoke As- 
semb ly . 



193. INSPECTION OF 
CLUTCH. 

A. For proper in- 
spection, the parts 
should be thoroughly 

washed in cleaning 
solution. 



C. Examine the 
internal teeth on the 
floating plate for ex- 
cessive wear, and also 
check the back plate 
external teeth. 
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E. Examine the four springs of the back plate for 
equal tension. Also check the back plate hub taper for 
signs of looseness on the shaft. 

F. Check the pilot bearing for rough spots and in- 
dications of bearing . binding. 

G. Check the throw-out collar for tightness. If 
the bolts are loose, check for undue wear on the collar. 
Replace the collar if necessary. 

H. Also examine the throw-out yoke for looseness on 
the shaft. If loose when the bolts are tight, examine 
the shaft and shaft holes to determine which is worn. If 
both are warn, replace both the shaft and the throw-out 
yoke. 



I . Examine the torsion springs for any breaks and 
see that the locks on the pins are in good condition. 

J. Check the roller bearings for undue wear or any 
pits. Ordinarily, wear can be taken up by the adjusting 
nut. 



K. Inspect the spring on the lock pin to be sure 
that the lock pin is held inward towards the locking 
hoi es . 

194. REASSEMBLY OF CLUTCH HOUSING AND SHAFT. 

A. If it was necessary to remove the bearing races 
from the shaft, press the inner races on the shaft with 
an hydraulic press. NOTE: If an hydraulic press is not 
available, immerse the inner races in oil at a tempera- 
ture of 400° F. for about twenty minutes using a tong to 
slip the inner races onto the shaft. 

B. Assemble the Timken bearings with fresh grease 
applied to the bearing holder and the inner race. 

C. Install the outer race into the bearing carrier 
housing and slip the shaft with the other bearing into 
the housing and install the outer race. 

D. Install the snap ring see Figure 310 and install 
the threaded bearing retainer screwing it down so that 
thread is slightly below flush. 
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Figure 316. Installing Operating Shaft and Throw Out Yoke . 



E. Install the bearing retainer lockwasher and cap- 
screw. 

F. Install the shaft and bearing carrier to the 
clutch housing. See Figure 309. 

G. Drive In the operating shaft with the throw-out 
yoke in place in the housing. See Figure 316. 

H. Insert the Woodruff keys into the throw-out yoke 
and operating shaft keyways. See Figure 317. 

I. Assemble the sleeve and yoke assembly reversing 
the procedure given in Paragraph 191. 

J. Assemble the hub and back plate assembly rever- 
sing the procedure given in Paragraph 192. 

K. Install the yoke and sleeve assembly onto the 
hub and back plate lifting the adjusting lock pin and 
keep it from engaging the adjusting notches by inserting 
a cotter key into the lock pin hole as shown in Figure 
311. 

L. Screw the yoke and sleeve assembly onto the hub. 
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Figure 317 . Installing koodruff Keys in Yoke and 
Operating Shaft. 

195. REASSEMBLING CLUTCH TO HOUSING. 

With the clutch housing and shaft setting on an as- 
sembly stand, lay two boards across the housing as shown 
in Figure 304. Lift the clutch assembly onto the shaft. 
Line up the throw-out yoke with the collar, remove the 
boards and slip the clutch assembly into place on the 
shaft. Install the lock plate and lock nut and bend the 
lock plate over the hub. See Figure 301. 

196. REINSTALLATION CAUTION. 

Care should be taken to avoid excessive wear or the 
scrubbing of any parts due to improper alignment between 
the engine and power takeoff. If such wear is exper- 
ienced, the following three points should be carefully 
checked. 



A. To determine the concentricity of the flywheel 
housing bore and the alignment of the flywheel housing 
face, a dial indicator may be mounted on the engine fly- 
wheel and the readings made by cranking the engine. See 
Figure 157. Satisfactory standard limits recommended by 
the S.A.E. are "The tolerance of the flywheel housing 
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bore shall be maximum eccentricity .010", total indica- 
tor reading. The maximum deviation of the face of the 
flywheel housing and flange shall be .006", total indi- 
cator reading." 

R. To avoid overloading of shafts and bearings due 
to overhanging loads, all pulleys or sprockets should be 
mounted as close as possible to the housing. At no time 
should the center line of the drive load be located fur- 
ther away from the housing than one-half of the standard 
shaft extension. 



C. Excessive loads will tend to deflect the adjoin- 
ing parts to which the power- take-off is mounted. To 
determine the extent to which the deflection occurs under 
actual operating conditions, mount a dial indicator on a 
rigid part of the engine, such as the crankcase or in- 
dependently on the foundation. Readings taken before the 
drive is installed with the engine standing still and 
readings taken under actual operating conditions will in- 



dicate the deflection. In no 




Figure 318. Driving Pilot 
Bearing into Flywheel Recess. 



case should the indicated 
deflection exceed .010" 
at the bearing in the 
power take-off. 

NOTE: After the 

power take-off has been 
assembled to the engine 
or the bearings have 
been adjusted, raise 
the shaft with a block 
of wood and hammer to 
break loose any tight- 
ness that may result 
due to the resistance 
of the pilot bearing 
when being pressed into 
the flywheel. To drive 
the pilot bearing into 
the flywheel housing, 
use a block of wood and 
a hammer as shown in 
Figure 318. Be sure 
the pilot bearing re- 
cess in the flywheel 
housing is clean when 
installing the bearing. 
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Chapter V 

STEPS OF REASSEMBLY 

At all times during the steps of reassembly of the 
engine, the mechanic should bear in mind that dirt is the 
engine's worst enemy. Therefore the parts should be 
wiped clean and note particularly to remove lint. Do not 
use waste for wiping; use a lint-free cloth. An air hose 
can be used to blow off any fine dirt or lint remaining 
on the parts after wiping. Only clean fresh oil should 
be used in oiling the parts as they are reassembled. Be 
sure to replace all the gaskets, oil seals and belts. 

The following steps are the recommended sequence of 
reassembly. Avoid the temptation to add another step of 
reassembly. Positively follow the sequence as in the 
following. 

I. INSERTING OIL PLUGS. 

With the engine setting on its studs, shellac or 




i S I 



Figure 319 . Installing Front Oil Plug. 
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Oil PUMP RECESS 
REAR CAM BUSHING 



OIL RUGS AND HOLES 



tOF . 



Figure 320. Installing Rear 
End Oil Plugs. 



"permatex" the oil line 
plugs. Insert one plug 
in the front end of the 
main gallery oil line, 
see Figure 319, three 
at the rear end of the 
crankcase, see Figure 
320, one at bottom 
side, rear and two on 
the outside of the 
crankcase. Install the 
oil filter pad, shown 
in Figure 321. NOTE: 
The plugs at the front 
and rear end must be 
screwed down below the 
surface of the crank- 
case so as not to in- 
terfere with the sur- 
faces of the flywheel 
housing and the front 
support plate. 



2. TIMING GEAR HOUSING. 



Insert the two 
dowel bolts in the 
front end of the crank- 
case, permatex the 
housing gasket and in- 
stall the gear housing. 
Make sure the six cap- 
screws holding the gear 
housing support are 
tight. Figure 322. 

Figure 321. Installing Oil 3. UPPER HALF BEARINGS. 
Filter Pad. 

Unless the four 

intermediate main bearings are new, insert each bearing 
shell into the main bearing support from which it was 
taken. Figure 323. THEIR POSITIONS IN THE SUPPORT MUST 
NOT BE CHANGED. 
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Figure 322 • Installing Timing Gear Support. 




Figure 323. Installing Upper 
Half of Bearing Shells. 



4. INSTALLING UPPER 
HALF REAR BEARING OIL 
SEAL. 



Install the upper 
half of the rear bear- 
ing oil seal, Figure 
324, but first Insert 
enough gaskets to lo- 
cate the position of 
the oil seal half way 
between the crankshaft 
oil slinger and the 
flywheel bolt heads. 
(The accuracy of this 
position can be checked 
only after the crank- 
shaft is laid in place) . 
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Figure 324.. Installing Upper Half of Bearing Shells. 

5. SETTING CRANKSHAFT IN PLACE. 

With the five flywheel bolts in place in the fly- 
wheel flange, lay the crankshaft in place, being careful 
not to mar the bearing surfaces. Note the extra hole on 
the crankshaft flange which is for getting at the fillis- 
ter head screws in the rear bearing oil seal in order to 
remove the oil seal without having to take out the crank- 
shaft. If a new crankshaft gear is to be installed refer 
to paragraph 60, Chapter III. 

6. CHECKING OIL SEAL. 

Now that the crankshaft is in place, check the 
clearance between the oil slinger on the flywheel flange 
and the oil seal, Figure 325. The clearance should be 
between .004" and .008". If not correct lift out the 
crankshaft and add or remove one or more gaskets to ob- 
tain this clearance. THIS SAME CLEARANCE MUST BE OB- 
TAINED AFTER INSTALLING THE LOWER HALF OIL SEAL. 

7 . INSTALLING LOWER HALF REAR BEARING OIL SEAL. 

Attach the lower half of the oil retainer seal to 
the rear bearing cap. Be sure TO PUT THE COPPER WASHER 
UNDER THE CENTER FILLISTER HEAD SCREW. Figure 326. 
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Figure 325. Checking Clearance Between Oil Slinger and 
Oil Seal. 




Figure 326 . Installing Lower 
Half of Rear Bearing Oil Seal. 



Before installing 
the new oil studs on 
the rear bearing cap, 
be sure there are the 
same number and thick- 
ness of gaskets install- 
ed between the rear 
bearing cap and oil 
seal as are in the upper 
cap and seal. 

Install the oil 
stops on the rear bear- 
ing cap and install the 
cap. See Figure 326. 
After the cap is in 
place trim the ends of 
the oil stop flush. 
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Figure 32 7 . Installing Rear Bearing Caps . 
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CONNECTING ROD NUT 

Figure 328. Tightening Main Bearing Capscrews with 
Torque Wrench. 



8. INSTALLING AND TIGHTENING MAIN BEARING CAPS. 



The main bearing caps are numbered from one to 
seven, starting from the timing gear housing at the front 
end. Place the bearings in their respective places so 
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that the single cast lobe is pointing to the camshaft 
side of the engine. See Figure 327. Note the dowels in 
the caps that hold the main bearing in place. Tighten 
the main bearing capscrews with a torque wrench to a 
tension of between 125 to 135 pounds feet pressure, as 
shown in Figure 328. NOTE: Make sure the bolts threads 
are oiled and clean to get proper tension. Torque each 
nut to its lowest value and then check to see if the 
lockwire will go through the hole in the nut. If not, 
tighten so that the wires can be installed. 




Figure 329 . Checking Crank- 
shaft End Play . 



However, before 
installing the lock- 
wires, turn the crank- 
shaft by hand to be 
sure it is free. Also 
check the end play by 
slipping a feeler gauge 
between the ends of the 
rear main bearings and 
the crankshaft, as 
shown in Figure 329. 
Run the gauge completely 
around the shaft. The 
proper clearance is 
.003" to .009" desired, 
•015" permissible. If 
mo re, install a new 
rear main bearing. 
CAUTION: Before going 

to the next step, BE 
SURE L0CKWIRES ARE IN- 
STALLED . 



Install the oil baffle plate. See Figure 330. 



10. CAMSHAFT. 

If camshaft gear was removed for replacement, press 
the camshaft gear onto the camshaft. Make certain to 
align the key seat with the key. Slip on the wire re- 
tainer ring. Oil the camshaft bearings and install the 
camshaft into the crankcase. See Figure 331. 
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Figure 330. Installing Oil Baffle Plate. 




Figure 331. Installing Camshaft. 
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To check the cam- 
shaft end play, measure 
the space between the 
hub of the gear and the 
thrust collar with the 
shaft pulled forward. 
See Figure 332. This 
measurement should be 
.005" to .008". If ex- 
cessive, this can be 
corrected by replacing 
the gear or the plate 
or the camshaft. Usu- 
ally the replacement of 
the thrust collar will 
overcome excessive end 
play. 



I I . CAMSHAFT COLLAR 
AND LOCKWIRE. 

Install the cam- 
shaft thrust collar and 
lockplate, tighten the 
capscrews and bend the 
ends of the lockplate 
over the sides of the 
capscrews. See Figure 
333. 



Install the idler gear shaft, using a hammer and 
block of wood, see Figure 334. Be sure to line up the 
capscrew hole in the shaft with the setscrew hole in the 
crankcase. DO NOT MISTAKE THE OIL PASSAGE HOLE FOR THE 
SETSCREW HOLE. See Figure 335. Install the copper gas- 
ket on the setscrew on the outside of the block, install 
and tighten the acorn lock nut. 

Install the idler gear on the idler gear shaft with 
the number on the outside so that the oil slinger side of 
the gear is in towards the crankcase. Be sure to line up 
the two marks on the idler gear in their respective 
places; one mark with the mark on the crankshaft gear and 




Figure 332. Checking Camshaft 
End Play. 

12. IDLER GEAR SHAFT. 
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Figure 333 . Bending Lockplate over Camshaft Screws. 




Figure 33A. Installing Idler 
Gear Shaft. 



the other mark of the 
idler gear with the 
mark on the camshaft 
gear, as shown in Fig- 
ure 336. NOTE: If the 

gears were replaced and 
the marks were not 
transferred to the new 
gears, the timing of 
the valves cannot be 
done until the valves 
are installed. The 
procedure for timing if 
this is the case is 
given in paragraph 31. 



Install the Idler gear retaining washer and install and 
tighten the screw. This screw has a left hand thread. 
Be sure the washer is started on the dowel pin correctly. 
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To check the idler gear 
end play, which should 
be .004" to .007", in- 
sert a feeler gauge be- 
tween the idler gear 
hub and the retaining 
washer, as shown in 
Figure 337. 

Also check for 
backlash between the 
idler gear at the points 
where it meshes with 
the other two gears. 
If more than .005", 
replace it with an 
oversize gear. Figure 
338. 




Figure 336 . Gears. 



13. WATER PUMP ACCESSORY DRIVE. 

Install the water pump accessory drive and gear and 
check for backlash with a dial indicator or by inserting 
a .005" shimstock feeler between the teeth of the gears, 
see Figure 339. If the backlash between the idler gear 
at all the three points where it meshes with the other 




Figure 335. Installing Idler 
Gear Lock Screw. 
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FEELER GAUGE 
RETAKING WASHER 
IDLER 

IDLER GEAR HUB 



gears is more than 
.005", replace the id- 
ler gear with an over- 
size gear. 

14. FAN PULLEY SPACER. 

Install, fan pulley 
spacer on the crank- 
shaft with the shoulder 
against the crankshaft 
gear, using a hammer 
and a block of wood. 
See Figure 340. 

15. OIL PUMP. 



Figure 337 . Checking Idler 
Gear End Play. 



Install the oil 
pump. Be sure to use 
new copper gaskets in 
the dowel sleeves, and 
be sure that they are 
properly in place. 
Line up the pin and 
fork drive and tighten 
the oil pump in place. 
See Figure 341. 

NOW WITH A CHAIN 
HOIST, LAY THE ENGINE 
ON ITS RIGHT SIDE. 



16. CLEANING PISTON 
GROVES. 

Clamp the piston 
and connecting rod as- 
Figure 338 . Checking Idler sembly in a vise with 
Gear Backlash. lead jaws to prevent 

damaging the connecting 
rod so that the piston seats tightly against the top side 
of the jaws. With a narrow strip of clean cloth, clean 
out each ring groove. If the clearance between the ring 
lands and the ring have not been checked according to the 
instructions in paragraph 68, Chapter II, check to be 
certain that each ring is free in its respective groove. 




IDLER GtAR 



niOKT IND, 
SUPPORT PlATt 



DUl INDICATOR 
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Figure 339 . Installing Acces- 
sory drive. 



17. INSTALLING PISTON 
RINGS. 

The first ring 
should be a bigger gap 
than the second and 
third rings. The lat- 
ter two rings must be 
installed with the 
plain side up and the 
undercut side down. 
Squirt oil on the rings 
and piston skirt. Fig- 
ure 342. 

Place a ring com- 
pressor over the rings 
as shown in figure 343. 
Make certain that the 
rings are wholly in 
their grooves before 
tightening the compres- 
sor. 




Fon Pulley Spacer 



Figure 3A0. 
I nst all ing 
Fan Pulley 
Spacer. 
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cm. passages and dowel locating holes 



DOWEL 



COPPER 



Figure 3A1. Installing Oil Pump. 




Figure 3A2 . Installing Piston 
Rings. 



Tighten the com- 
pressor a little bit at 
a time - pausing to push 
the compressor sideways 
to be certain that the 
rings are free. Com- 
press as much as pos- 
sible. Place a wooden 
guide, shown in Figure 
344 , over the upper 
connecting rod bolt to 
guide the rod into 
place without marring 
the bearing surfaces of 
the crankshaft. Insert 
the piston and connec- 
tion rod assembly into 
its proper cylinder, 
making certain that No. 



ttuda 310 



lize' 



MAIATEAAACE SEC. 



Tiofir 

unIveks 



Original fro 

SITYOFCALfFO 



Engine 



STEPS OF REASSEMBLY 




Figure 343 . Installing Piston into Crankcase. 




Figure 344 . Guiding Connecting Rod into Crankcase. 

1 piston is in No. 1 cylinder with the designating number 
facing the right side of the engine (opposite of the cam- 
shaft) and so on for each respective piston and cylinder. 
Lightly tap the piston and connecting rod assembly into 
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place with the handle of a hammer. Do not force the 
piston into the cylinder. If it does not move easily, 
either the rings are not compressed enough or connecting 
rod is catching on the crankshaft. 



Figure 3A5. 



Checking Connecting Rod Side Play. 




OH PUMP SCREEN 
CONNECTING HOLE 

CRANKSHAFT 



PLUG 



18. INSTALLING CONNECTING ROD CAP. 



Install the connecting rod cap, oiling it and make 
sure that the number on the cap corresponds and lines up 
with the number on the rod. The caps are not interchange- 
able nor must their position be reversed. Tighten each 
rod separately with a torque wrench to 93 to 105 foot 
pounds, similar to Figure 328. Check the side play of 
the connecting rods by tapping each cap lightly. See 
Figure 345. This side play should be from .004" to .009" 
Check with a feeler gauge. If there is no side play, the 
piston and rod must be removed and checked as follows: 
Place the connecting rod cap on the crankshaft journal to 
see if it can be moved sideways; if not, the cap and rod 
must be filed together. Usually a few strokes are suf- 
ficient to provide clearance. If there is side play, but 
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the movement is not free when tapping the cap and rod, 
there is either dirt on the bearing or the bearing is of 
improper size. 

Line up the cotter pin holes and insert pins of a 
large enough diameter to make a snug fit in the holes. 
The cotter pins should extend about 3/8" to l/2" to allow 
enough length for bending. If longer, cut off the excess 
1 ength. 




Figure 346 . Driving Oil Seal into Gear Case Cover. 

19. INSTALLING TIMING GEAR COVER. 

Unless the valves have to be timed because the gears 
were replaced without the timing marks being transferred 
to the new gears, install the timing gear cover. But 
first drive the oil seal into the gear case cover as 
shown in Figure 346, and install timing gear cover. 

20. INSTALLING REAR BEARING CAP DRAIN TUBE AND FLOAT. 

Install the rear bearing cap drain tube and oil 
float, Figure 347. 
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Figure 3A7. Installing Drain Tube and Oil Float. 



21. RECHECK OIL PAN. 

Shellac the gasket to the oil pan but before install- 
ing the oil pan recheck all the connecting rod cotter 
pins and main bearing lock wires to see if they are in 
place and tight. 



NOTE: Before installing oil pan, the front gear 
case cover should be installed as mentioned in paragraph 
19, unless the valves have to be timed. 

22. INSTALLING FLYWHEEL HOUSING. 

With the flywheel housing dust plate assembled to 
the flywheel housing, install the flywheel housing by 
slipping it into place on the two dowel bolts. Install 
the two dowel bolt nuts and the four capscrews and 
tighten. See Figure 348. 
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FLYWHEEL HOUSING 



FLYWHEEL HOUSING CAPSCREWS 



DOWEL BOLTS 



Figure 



CRANKSHAFT 



348. Installing Flywheel 



Housing. 



23. INSTALLING FLYWHEEL. 

Before installing the flywheel, make certain that 
all the dirt has been removed from the crankshaft flange, 
and the crankshaft flange recess in the flywheel. Feel 
the surfaces for burrs and nicks. See Figure 349. To 
facilitate putting on the flywheel, move No. 1 piston, or 
No. 6, to top dead center. Line up the timing marks on 
the flywheel with, the timing hole in the housing. Be- 
cause of an offset bolt, the ‘flywheel goes on in one po- 
sition only. Lift the flywheel into position on the fly- 
wheel bolts. Put on the lockwasher and nuts. Be sure to 
use the special thin lockwashers provided. Tighten the 
nuts slowly and evenly by tightening each second nut 
going around several times until the nuts are tightened. 

24. CHECKING RUNOUT. 

Check the runout of the flywheel with a dial indi- 
cator as shown in Figure 350. The maximum total indica- 
tor reading should not exceed .008". Ifmore andif there 
are no burrs or nicks on the flywheel, either the fly- 
wheel or the crankshaft will have to be replaced. 
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BOLTS 

Fiiure 3A9. Installing Flywheel. 

25. FRONT SUPPORT. 

Install the front engine support with bolt head on 
water pump side of engine. See Figure 351. 



26. CHANGE POSITION OF ENGINE. 

With a chain hoist, set the engine upright so it 
rests on the flywheel housing and front engine support. 



27. OIL PRESSURE RELIEF VALVE. 

Install the oil pressure relief valve making sure 
that the valve seat balls and springs are clean. See 
Figure 352* 
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FlYWHEEl 



HOUSING 



Figure 350 • Checking Flywheel 
Runout. 



28. INSTALLING' VALVE 
SPRINGS. 

First install cloth 
in the well to prevent 
parts of the valve re- 
tainers falling into the 
crankcase. Place the 
valve spring seats and 
valve springs in the 
valve chamber in their 
proper order and insert 
the valves in their 
proper places; the ex- 
haust valves in the ex- 
haust ports; intake 
valves in their ports. 
Also make sure that the 
No. 1 intake valve goes 
into No. 1 intake port, 
etc. NOTE: The clos- 

est wound end coil 
should go into the upper 
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Figure 351. Right side of Engine Showing Front Support. 
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valve spring seat. See 
Figure 353. Compress 
the springs with a valve 
lifter tool and slip in 
the retainer halves. 
See Figure 354. IM- 
PORTANT: A coat of 

grease on the inside 
of the retainers will 
make them stick to the 
stems while compressing 
the springs. Make cer- 
tain the retainer halves 
are firmly seated on 
the valve stem. 

Figure 352 . Installing Oil 

Pressure Relief Valve. 29. INSTALLING VALVE 

LIFTER BRACKET ASSEMBLY. 

Grasp the top of the lifter firmly with the fingers, 
as shown in Figure 355 and install the assembly. NOTE: 
It may be necessary to turn the flywheel over in order to 
set each lifter under the valve assembly. 




After the lifters are set properly under the valves, 
the bracket can be lined up with the holes in the crank- 
case and the capscrews inserted and tightened. 

CAUTION: The holes for the screws holding the as- 
sembly in place open into the cylinder bore and if, for 
any reason, any of the capscrews are replaced, ONES OF 
IDENTICAL LENGTH SHOULD BE USED, 2" LONG, OTHERWISE THEY 
WILL SCORE THE PISTON. Install the baffle plate, Figure 
356. 



30. TEMPORARY ADJUSTMENT OF VALVE CLEARANCE 

Since permanent setting of valve clearance can only 
be done when the engine is warm, make a temporary adjust- 
ment of the valve clearance as follows: .010" for the 
intake valves and .012" for all exhaust valves. Adjust- 
ment of tappets and final adjustment is explained in 
paragraph 58 (test running of engine). 
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Retainer Halves 



Upper Spring Seat 



Valve Spring 



31. TIMING AFTER NEW 
GEAR INSTALLATION. 

NOTE: In case the 
gears have been replaced 
and the punch marks for 
the purpose of timing 
were not transferred, 
the following procedure 
for timing the valves 
is necessary: 

Be sure that the 
intake valve lifter No. 
1 cylinder (second 
lifter from the timing 
gear) is adjusted to 
the proper clearance of 
.006". However, since 
the engine is being re- 
assembled after over- 
haul the temporary ad- 
justment as indicated 
in paragraph 30 is suf- 
ficient. Final adjust- 
ment can be made in the 
test running of engine. 
Be sure the idler gear 
is not in place on the 
shaft and meshing with 
the other gears. 





Turn the crank- 
shaft until the timing 
Fiiure 353. Value Assembly. mark on the flywheel. 

No. 1 cylinder I. 0. 
(intake open) is in the center of the inspection hole in 
the flywheel housing. See Figure 357. 



Lower Spring Seat 



Turn the camshaft in the direction of rotation (same 
direction as the crankshaft) until the No. 1 cylinder 
intake valve lifter takes up the slack between the lifter 
and the valve stem. This point can be determined by ro- 
tating the lifter with your fingers. A slight drag in- 
dicates the proper point. Slip the idler gear into mesh 
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Figure 354. Installing Valve Assembly. 









GROOVE IN VALVE STEM 
FOR RETAINER HALVES 



VALVE SPRING CUP 



ADJUSTING SCREW 



VALVE LIFTER 



LOCK 



NUT 



RE TAINER HALVES 



LIFTER BRACKET 




Figure 355. Installing Valve Lifter Brackets. 



with the cam and crankshaft gears. Install the camshaft 
thrust washer and tighten the thrust screw. The ignition 
can be set externally. See instructions for magneto 
timing. 

To recheck the valve timing, slowly turn the crank- 
shaft almost two revolutions in the direction of its 
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Figure 356. Installing Valve Chamber Baffle Plate. 

rotation. Toward the 
latter part of the sec- 
ond revolution, feel 
the No. 1 cylinder in- 
take tappet. When a 
slight drag is felt, 
the timing mark I. 0. 
(intake open) on the 
flywheel should be in 
the center of the in- 
spection hole in the 
flywheel housing. 

32. VALVE CHAMBER 
COVER . 

Install the valve 
chamber cover and tight- 
en the nuts. 




Figure 357. Timing Hole. 



33. CYLINDER HEAD AND GASKET. 

Install the cylinder head and permatex the gasket 
(using a new gasket). Tighten according to diagram 
shown in Figure 358. Tighten cylinder head nuts with a 
torque wrench from 150 to 160 pounds. Figure 359. CAUTION: 
Re sure and tighten each nut as per diagram. 

„ Lc Original from 
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Figure 358. Sequence of Tightening Cylinder Head 
Stud Nuts. 




34. WATER OUTLET ELBOW, 
MANIFOLD AND MANIFOLD 
GASKETS. 

Install the water 
outlet elbow, manifold 
with gaskets in place. 
Be sure to permatex the 
gaskets . 



35 a FAN DRIVE PULLEY. 



Figure 359. Tightening Cylin- 
der Head Nuts. Install the fan 

drive pulley, be sure 
to line up the pulley keyways and drive in the key. See 
Figure 360. Drive pulley with hammer and block of wood. 



36. CRANKSHAFT. 

Install the crankshaft jaw and tighten securely with 
a pipe wrench. See Figure 361. 

37. INSTALLING WATER DISTRIBUTOR. 

Permatex the water distributor gasket and install 
the water distributor. See Figure 362. 
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Figure 360 . Installing Fan Drive Pulley. 




Figure 361. Installing Crankshaft Jaw. 



38. INSTALLING FAN BRACKET. 

Securely tighten the three bolts that hold the brac- 
ket to the engine. 
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Figure 362. Installing Water Distributor. 




Figure 363. Installing Fan and Belt. 



39. INSTALLING GENERATOR BRACKET. 

Tighten the three bolts that hold the bracket to the 
gear case cover, and attach the generator brace to the 
bracket. 
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40. INSTALLING FAN AND BELT. 

In Installing the fan In the fan bracket assembly, 
tighten the adjusting screw and lock nut as shown In 
Figure 363. Then Install the belt on the generator pul- 
ley while the fan assembly is loose. 



Tighten the belt by turning down the adjusting screw 
so that there will be a slack of 3/4" as shown In Figure 
363. 




Figure 364-. Installing Hater Pump and Coupling Chain. 



41. INSTALLING OIL FILLER, BREATHER AND GASKET. 

Be sure to tighten the capscrews tightly. 

42. DRAIN COCK. 

Install the drain cock in the side of the crankcase. 

43. WATER PUMP AND COUPLING CHAIN. 

Install the water pump and coupling chain. Be sure 
that the blind end of the coupling chain link spring is 
pointed in the direction of rotation. Figures 106-364. 
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MAGNETO 

DISTRIBUTOR 

PLATE COVER MAGNETO 




IMPULSE 

COUPLING 

Figure 365. Magneto and Impulse Coupling. 



44. INSTALLING MAGNETO BRACKET AND MAGNETO. 

Install the magneto bracket and fasten the magneto 
with impulse coupling attached to it Figure 365 by 
tightening the capscrews that hold the latter to the 
bracket. Hook up the impulse coupling with the water 
pump drive shaft and time the magneto per instructions 
given in Chapter IV, Magneto. 

45. SPARK PLUGS. 

Install the spark plugs with the gaps adjusted to 
.025" Follow by installing the high tension cable tube 
with the cables in place and connect the cables to the 
spark plugs and proper terminals on the magneto. See 
Figure 365. 

46. FRONT SUPPORT AND RADIATOR. 

Connect the front sill or radiator support to the 
front engine support and install the radiator with top 
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and bottom hose connections. Tighten the hose clamps. 
Make sure that the rubber mounting pads between the sill 
and radiator are in place. Connect up the brace rod 
which runs from the top back of the radiator to the top 
front of the engine. 

47. STARTER MOTOR. 

In installing the starter motor, slip the capscrews 
that hold it to the flywheel housing through the magnetic 
switch mounting plate and tighten securely. Mount the 
magnetic switch which is bolted onto the plate. 

48. GOVERNOR. 

Install the governor and governor gasket and connect 
the oil line between the governor and the crankcase. See 
Chapter IV, Par. 178, installing governor. 

49. CARBURETOR. 

Install the carburetor to the intake manifold and 
connect the governor link rod between the governor and 
the governor valve box. Adjust the link rod according 
to instructions in Chapter IV, Par. 171, carburetor. 

50. FUEL PUMP. 

Install the adaptor plate and gasket by tightening 
the four capscrews that hold it to the crankcase. Then 
install the fuel pump and connect up the copper tubing 
between the fuel pump and the carburetor inlet. 

51 . OIL FILTER. 

Install the oil filter to the side of the engine 
and tighten the capscrews. Connect the copper tubing oil 
1 ines . 

52. TEMPORARY HOOKUP FOR TEST RUN. 

Since it was necessary to remove the air cleaner, 
exhaust pipe, oil drain pipe, oil and gasoline lines, 
electric wires and cables to permit removal of the power 
unit from the turntable, temporary installation of these 
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units will have to be made in order to prepare the engine 
for the test run. 

Temporary installation of the oil gauge, ammeter, 
magnetic switch, push button switch, battery throttle, 
spark and choke control will also have to be made. 

After the test run is completed, permanent installa- 
tion can be made during installation of the complete 
power unit in the turntable. 

53. PREPARING ENGINE FOR THE TEST RUN. 

The engine is now ready for a test run. Fill the 
crankcase with nine quarts of S. A. E. #10 oil. Oil the 
generator, the governor ball joints, throttle and choke 
controls and grease the water pump with special water 
pump grease. Also the clutch with #3 wheel bearing 
grease and fill the air cleaner oil cup with engine oil 
up to the mark indicated inside the oil cup. See lubri- 
cating chart. Fill the radiator and start the engine. 

54. TESTING THE ENGINE. 

Run the engine with no-load from three to eight 
hours; the length of time depends upon the type of re- 
pairs that were made to the engine. The engine should be 
started slowly, avoiding sudden acceleration. Allow 
engine to warm up gradually. Observe the oil pressure 
gauge. If the pressure does not come up during the first 
30 seconds, stop the engine and prime the oil pump ac- 
cording to the instructions in paragraph 181. If the 
gauge still indicates no oil pressure, check back on the 
assembling of the oil pump and lubricating system. See 
paragraph 180. 

55. ADJUSTING THE CARBURETOR. 

An approximate carburetor adjustment should be made 
after the engine has started, to avoid running with too 
rich or too lean a mixture. Set the carburetor idle 
speed and high speed adjustment after the rings have 
seated, or at the end of the test run. Refer to para- 
graph 157 and 158 for the carburetor adjustment. While 
the engine is running, check for oil, water, and gasoline 
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leaks. CAUTION: If the engine is run Indoors, the ex- 

haust gases must be piped outside. 

56. GOVERNOR ADJUSTMENT. 

Near the end of the run, the governor high speed 
operation can be adjusted. Refer to Figure 276. Turn 
the surge adjusting screw out until only three or four 
threads are engaged. Tighten the locknut and leave in 
this position for the present. Adjust governor for de- 
sired speed by turning the high speed adjusting screw. 
See Figure 279. Turning in will increase speed; turning 
out will decrease speed. Should the engine surge under 
load or part load, turn the spring eye adjusting screw 
out a few turns at a time until surging stops. For sen- 
sitive regulation, keep this screw in as far as possible 
without creating load surge. 

Should the governor surge at no load speed, turn 
the surge adjusting screw in slowly until the surge is 
overcome. Do not turn this screw in so far as to in- 
crease speed. 

57. COOLING ENGINE. 

Before stopping the engine at the end of the run, 
deaccelerate it gradually and allow it to idle for a few 
minutes. This will allow the engine to cool gradually, 
thus avoiding any deunage due to warping because of sudden 
cooling. 

58. FINAL ADJUSTMENT OF VALVE CLEARANCE. 

After the engine is stopped, set the valve clearance 
to .006" for the intake euid .009" for the exhaust valves. 
To check this clearance, turn the engine over by hand 
until the intake valve closes on the particular cylinder 
you are checking. Continue to turn the engine one-half 
revolution to be certain that the cam is out from under 
the lifters. The piston is now approximately at top dead 
center and both intake and exhaust valves on the cylinder 
you are working on can be checked or adjusted. 

CAUTION: The position for adjusting and checking is 

determined by the closing of the intake valve. Therefore, 
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check the ports to be certain that it is the intake valve 
you are closing to obtain the proper position, as shown 
in Figure 366. With a feeler gauge, check the clearance. 
To adjust, lifter must be held rigid while loosening the 
middle locknut. Turn the top adjusting screw in either 
direction depending upon the adjustment that is needed 
until the correct clearance is checked. Tighten- the 
locknut and check to be sure that the adjusting screw has 
not turned. Repeat this procedure for all the valves and 
bear in mind that both the intake and exhaust valves can 
be checked together for that particular cylinder. 



EXHAUST AND INTAKE VALVE ARRANGEMENT 
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Figure 366. Exhaust and Intake Valve Arrangement. 



59. TIGHTENING ENGINE NUTS AND CAPSC-REWS 

Retighten the cylinder head by tightening the stud 
nuts according to Figure 358. Tighten the oil pan, mani- 
fold, and gear case cover. Drain the oil and water. 
Refill the crankcase with oil of recommended viscosity 
for the prevailing temperature and refill the radiator. 

60. PAINTING THE ENGINE. 

After the engine has been tested or adjusted, wash 
and dry it thoroughly and apply a coat of engine paint. 
The engine is now ready to be Installed with the rest of 
the machinery. 
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61. FINAL ADJUSTMENT OF CARBURETOR AND GOVERNOR. 

The carburetor and governor may have to be re- 
adjusted again, as well as the power take-off, after the 
engine is operated under load with the rest of the 
machinery. If this necessity occurs, for the governor 
adjustments refer to paragraph 56; for the carburetor 
adjustments refer to paragraph 157 and 158; for the power 
take-off adjustments refer to paragraph 188. 
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Chapter VI 
ENGINE TUNE-UP 

Results obtained from an Engine Tune-Up are often 
unsatisfactory, because a "hit or miss" method was used 
Instead of a systematic approach to the job. Too often, 
mechanics are inclined to guess at the cause of faulty 
operation, when a complete tune-up is actually in order. 

The most common cause of poor performance and exces- 
sive operating costs is a combination of maladjustments 
among the fundamental items of engine tune-up. There- 
fore, the only logical solution is a complete check fol- 
lowing the cycle shown in the accompanying instructions 
and carrying out each step, as follows: 



I. SPARK PLUGS. 

A. Check to be sure that proper make and type are 
being used. 

R. Clean plugs with an abrasive type spark plug 
c 1 e an e r . 



C. Inspect porcelain and if cracked or broken re- 
place with new part. 

D. Set gap to dimension recommended in "Specifica- 
tions" at the end of the Ignition section, using a round 
feeler gauge. When regapping is necessary adjust side 
electrode only, never bend center electrode. 

E. Be sure that plug is tight when installing and 
that the gasket is in good condition. 



2. IGNITION CABLES. 

A. Check ground strap - be sure that both terminals 
are clean and tight. 

B. Check the battery to the starter cable - be sure 
that both terminals are clean and tight. 



Buda 332 MAINTENANCE SECTION Bud* Engine 

Digitized by >Uglt UNIVERSITY OF CALIFORNIA 



ENGINE TUNE-UP 



C. Check the spark plug and other ignition cables. 
Terminal on each end must be tight and clean if rubber 
insulation shows evidence of deterioration it should be 
replaced. 

3. MAGNETO. 

A. Check the interrupter points for evidence of 
pitting or burning. Replace if they cannot be cleaned up 
with point file. Never use emery cloth to clean dis- 
tributor points. 

B. Check the point opening with feeler gauge. Ad- 
just to dimension shown in Par. 136. 

C. Check magneto plate for cracks and replace it 
cracked or if posts are burned appreciably. 

D. Check rotor to be sure the spring contacts 
secondary terminal, and that point is not burned from 
arcing . 

4. IGNITION TIMING. 

A. Check ignition timing to be sure #1 cylinder is 
firing according to flywheel markings. Par. 137. 

5. VALVE CLEARANCE. 

A. Check valve lash against clearance shown in 
"Nominal Clearances" . Engine must be thoroughly warmed 
up before checking. 

B. Make visual inspection of valve springs for 
broken coils. 

6. AIR CLEANER. 

A. Clean air cleaner as directed in "Fuel System" 
section. 

7. CARBURETOR. 

A. Check the carburetor flange and intake manifold 
gasket for leaks. 
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B. Check the float level as instructed in "Fuel 
System" section. Correct the float level height as given 
in Par. 164X. 

C. Adjust idling screw until engine runs evenly and 
steady with leanest possible mixture. The engine should 
be thoroughly warmed up before adjusting carburetor. 



ENGINE SERVICE DIAGNOSIS 



Lack of Power 



1. Low or Poor Compression. 

2. Ignition System Defective - See "Ignition" Section. 

3. Carburetor of Fuel Pump not Functioning Properly - 
see "Fuel System" Section. 

4. Air Cleaner Restricted. 

5. Low Octane Fuel. 

6. Overheating - see "Cooling System". 

7. Improper Grade and Viscosity of Oil. 

Poor Compression 



1. Incorrect Valve Lash. 

2. Valve Stems or Lifters Sticking. 

3. Valve Stems or Guides Worn. 

4. Valve Springs Weak or Broken. 

5. Valve Timing Incorrect. 

6. Cylinder Head Gasket Leaking. 

7. Piston Rings Broken, Worn or Stuck. 

8. Pistons or Rings Improperly Fitted. 

9. Piston Ring Grooves Worn. 

10. Cylinder Scored or Worn Excessively. 

Excessive Cylinder and Piston Wear. 

1. Improper Grade and Viscosity of Oil. 

2. Lack of Oil. 

3. Dirty Oil. 

4. Overheating - see "Cooling System." 

5. Piston Improperly Installed and Fitted. 

6. Piston Rings not Properly Fitted to Piston Groove and 
Cylinder Wall. 

7. Piston Rings Stuck in Piston Grooves or Broken. 
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8. Air Cleaner not Clean, Allowing Dirt to Enter Com- 
bustion Chamber. 

9. Carburetor Fuel Mixture too Rich. 



Crankshaft Bearing Failure 

1. Crankshaft Bearing Journal Out-of-Round. 

2. Crankshaft Bearing Journal Rough. 

3. Crankshaft Oil Passage Restricted. 

4. Bearings Loose. 

5. Bearings Improperly Fitted. 

6. Bearings Loose in Crankcase. 

7. Crankshaft or Bearings Out-of-Alignment. 

8. Lack of Oil 

9. Low Oil Pressure. 

10. Improper Grade and Viscosity of Oil. 



Connecting Rod Bearing Failure 



1. Crankshaft Surface Rough. 

2. Restricted Oil Passage. 

3. Bearings Loose. 

4. Improperly Fitted. 

5. Loose in Connecting Rod. 

6. Bent Connecting Rod. 

7. Lack of Oil. 

8. Low Oil Pressure. 

9. Improper Grade and Viscosity of Oil. 



Burned Valve and Seats 



1. Improper Valve Lash. 

2. Weak Valve Springs. 

3. Improper Valve Timing. 

4. Excessive Carbon Deposits Around Seat and Valve Head. 

5. Valves’ Sticking in Guides. 

6. Improper Type Valves - Use Genuine Parts. 

7. Valve Head Too Thin Causing Hot Sections. 

8. Valve Seats too Narrow. 

9. Fuel Mixture Flow Restricted. 

10. Overheating - see "Cooling System". 

11. Rocker Arm Stuck, Holding Valve Open. 
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Valve Sticking 

1. Incorrect Valve Lash. 

2. Insufficient Clearance Between Valve Stem and Guide. 

3. Valve Springs Weak or Broken. 

4. Valve Stems Scored or Dirty. 

5. Valve Lifters Sticking. 

6. Use of Fuel with High Gum Content. 



Overheating 



1. See "Cooling System". 

2. Improper Grade and Viscosity of Oil. 

3. Fuel Mixture too Lean. 

4. Air Cleaner Restricted. 

5. Ignition System Defective - see "Ignition" Section. 

6. Valve Timing Too Early. 



Excessive Oil Consumption 



1. Piston Rings Broken, Worn or Stuck. 

2. Piston Rings Improperly Fitted. 

3. Piston Ring Slots Clogged with Carbon. 

4. Cylinder Bore Out-of-Round or Excessive Taper. 

5. Cylinder Bore Scored or Badly Worn. 

6. Crankshaft and Connecting Rod Bearings Worn or Ex- 
cessive End Play. 

7. Overheating - See "Cooling System". 

8. Improper Grade and Viscosity of Oil. 

9. Excessive Oil Pressure. 

10. Oil Level too High. 

11. Oil Leaks at Gaskets and Seals. 



Low Oil Pressure 



1. Improper Grade and Viscosity of Oil. 

2. Oil Pressure Relief Valve Stuck. 

3. Oil Pump Screen Clogged. 

4. Excessive Crankshaft and Connecting Rod Bearing 
Clearance . 

5. Oil Pump Gear to Housing Clearance Excessive. 

6. Oil Pump Worn Excessively. 
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Popping, Spitting and Spark Knock 

1. Defective Ignition System - See "Ignition" Section. 

2. Carburetor not Properly Adjusted - See "Fuel System" 
Section. 

3. Valve Lash Adjusted too Close. 

4. Exhaust Valve Head too Thin Causing Hot Sections. 

5. Excessive Carbon Deposits in Combustion Chamber. 

6. Weak Valve Springs. 

7. Hot Spots in Cylinder Head, Usually Caused by Clogged 
Water Passages. 

8. Valves Not Seating Properly. 

9. Valve Timing Early. 

10. Piston and Rings in Poor Condition. 

11. Inferior Grade of Oil. 
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PREPARATION OF 

SAMPLE COPY FOR USE IN THE 

Revisions in QMC Form 400 for requisitioning spare parts 
are confined to new column headings. Until new forms are 
avottable oH organizations ore to continue using the present 
form and either type or write in corrections indicated in coliimn 
headir g*. 

Under revised heading "Nomenclature and Unit" list the 
artide and the unit (ea for each; ib for pound, etc.). Under 
heading "Authorized or Maximum Level" Kst the authorized 
depot stock levels or organizational allowances given in Part 
III of the Corps of Engineers Supply Catalog. The total number 
on hand for each Item is listed under "On Hand". In column 



REQUISITIONS 

PREPARATION OF REQUISITIONS 

headed "Due In" enter the total quontity previously requW> 
tioned but not delivered. For "Inttial" and "Rep l e n is hm ent" 
requisitions, the sum of "Required", "Due In", ond "On Hand” 
should equal the "Authorized or Maximum Level". 

On this page b shown a sample requisition on QMC Form 
No. 400 which conforms to the latest revisions. The marginal 
notes give instructions for preparing a requisition for spore 
parts for Engineer equipment. Additional information on this 
subject is contained in section AA-1 of Part III Engineer Supply 
Catalog, available from the Engineer Field Maintenance Office, 
P. O Sox 1679, Columbus, Ohio. 



State PERIOD designation by use of one of the following terms: 

(1) "INITIAL" — first requisition of authorized allowances. 

(2) "REPLENISHMENT" — subsequent requisitions to maintain 
authorized allowances. 

(3) "SPECIAL" — requisitions for necessary repairs not covered 



Type "SPARE PARTS" in upper 
right hand comer of reaufal ti on. 




ment that they hovg been placed on REPORT OF SURVEY or STATEMENT OF CHARGES. 



Emergency requisitions sent by telephone, telegraph, or radio must always be c o nfi rm ed 
immediately with requisition marked: “Confirming (state identifying data)." 
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PREPARATION OF REQUISITIONS 



A Sample requisition in the correct form for submission by the Engineer 
Property Officer is shown on the opposite page. 



THIS SHALL BE FOLLOWED IN MAKING OUT REQUISITIONS. 

In order to eliminate duplication of work, Property Officers may authorize 
organizations to prepare requisitions in final form, leaving requisition number 
space blank for completion by Property Officer. 



THE FOLLOWING RULES WILL BE OBSERVED CAREFULLY IN PREPARING 

REQUISITIONS FOR SPARE PARTS: 

a. Prepare a separate requisition for each different machine. 

b. Type "SPARE PARTS" in upper right hand corner of requisition form. 

c. State PERIOD designation by use of one of the following terms: 

(1) "INITIAL"— first requisition of authorized allowances. 

(2) "REPLENISHMENT"— subsequent requisitions to maintain authorized 
allowances. 

(3) "SPECIAL"— requisitions for necessary repairs not covered by allow- 
ances. 

d. Give complete shipping instructions. 

e. State proper nomenclature of machine, and make, model, serial number 
and registration number. 

f. State basis or authority, and date delivery is required, immediately below 
description of machine. 

g. Group parts required under group headings as shown in manufacturers' 
parts catalogs. 

h. State manufacturers' parts numbers and nomenclature descriptions accur- 
ately and completely. Do not use abbreviations. 

i. Double space between items. 

j. Emergency requisitions sent by telephone, telegraph, or radio must always 
be confirmed immediately with requisition marked: "Confirming (state 
identifying data)." 

k. Nonexpendable items must be accounted for. 
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Accessory Drive Assembly 




Air Cleaner (Furnished by Koehring Co., Milwaukee, Wis.) 
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XA 2043 WASHER (I) 
XA 2044 BOLT (I) 





Camshaft Assembly 
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XA 2212 BEARING (I Pr) 

Camshaft, Crankshaft and Main Bearing Assemblies 




Carburetor Assembly 





410 



igilizeti by 



PARTS CATALOG 

^tnmVERSITYQF CAL 



Engine 



o to o O' O' o 
— O >0 I/) O' — Ifl 
ooooo—o 
N N (N N N N N 



S 332 

N N N N 

i J J J 



£ 

CM 



, OCA 2105 PLATE (I) 

| XA 2106 NUT (I) 

| XA 2107 CLAMP (I) 

XA 2104 SHAFT (I) r"XA 2069 SCREW (I) 
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Carburetor Assembly 



Clutch Assembly 



XA 


2121 


LINK (8)— 


XA 


2122 


PIN (8) 


XA 


2123 


SLEEVE (1) 


XA 


2124 


PLATE (I)- 


XA 


2125 


PLATE (I)- 


XA 


2126 


RING fl)—. 




XA 2127 SPRING (4) 
XA 2128 PLATE (I) 

XA 2131 
BEARING (I) 



XA 2144 YOKE 
ASSEMBLY (I) 




XA 2120 RING (8) 
XA 2135 NUT (2) 

XA 2137 COLLAR, 
CONE ASSEMBLY (I) 

XA 2136 SHIM (2) 
XA 2138 
“® BOLT (2) 
XA 2139 HOSE 
ASSEMBLY (I) 



XA 2130 
NUT (I) 

XA 2129 
WASHER (I) 

XA 2008 WASHER (II 
XA 2035 SCREW (II) 

XA 2132 YOKE (I)' 
XA 2133 SPRING (I). 

XA 2134 PIN (4)- 



XA 2146 
ELBOW 
I) 



XA 2154 LEVER (4) 



XA 2145 SLEEVE. 
ASSEMBLY (I) 

XA 2147 NUT ( I 
XA 2 1 48 SPRING (I) 

XA 2149 YOKE (I) 

XA 2151 PIN (I) 

A. 

<^.XA 2152 
RING (4) 



XA 2150 SCREW (2)— 1 
XA 2008 WASHER (2)—* 
XA 2153 KEY (2) 
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Clutch Assembly (Furnished by Koehring Co., Milwaukee, Wis.) 




XA 2140 ELBOW (I) 

2141 WASHER (I) 

2142 NUT (I) 

2143 FITTING (I) 

2156 PLATE (I) 

2157 SCREW (2) 

2158 HOUSING (I) 

2159 SCREW (2) 

2160 PLATE (I) 

XA 2161 GASKET (I) 
XA 2143 FITTING (I) 
XA 2162 SCREW (I) 

®-»-XA 2163 WASHER (I) 
/*VXA 2164 LOCK (I) 
2169 BEARING 



•XA 2168 RETAINER (I) 
XA 2166 KEY (I) 

XA 2165 SHAFT (I) 




t-XA 2167 SPACER (I) 
XA 2170 CUP (2) 

XA 2161 GASKET (I) 

XA 2171 PLATE (I) 

W-XA 2159 SCREW (2) 



0 



I L XA 2172 SCREW (9) 
1— XA2008 WASHER (9) 
XA 2155 SHAFT (I) 
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Cylinder Block and Crankcase Assembly 
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Cylinder Head Assembly 




2207 HEAD (I) 

XA 2141 WASHER (22)- 
XA 2206 NUT (22)- 
XA 2208 PLUG (6) 



XA 2210 PLUG (I) 
XA 2209 GAS 



Flywheel and Flywheel Housing Assembly 




XA 2259 
XA 2260 FLYWHEEL (I) 
L XA 2255 CAPSCREW (4) 
XA 2256 LOCKWASHER 
2258 NUTS (5) 

XA 2261 LOCKWASHER 
XA 2257 BOLTS (5) 



XA 2248 
DUST PLATE (I 

XA 2038 

LOCKWASHER (2) 
XA 2247 
CAPSCREW (2) 

XA 2254 NUT (2) 
XA 2256 



LOCKWASHER (2) 

XA 2253 BOLT (2] 

XA 2252 COVER (I 
XA 2251 CAPSCREWS (3) 
XA 2008 LOCKWASHER (3) 



XA 2250 HOUSING (I 
XA 2249 PLUG (I) 
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Fan Assembly 
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Fuel Pump Assembly 




XA 2263 SCREW (6)- 
XA 2264 WASHER (61 

XA 2304 ELBOW (I 
XA 2303 CONNECTOR 




XA 2274 PLUG (2) 
XA 2275 GASKET (2) 
XA 2276 SPRING (2) 
XA 2277 VALVE (2) 
XA 227B COVER (I) 



XA 2274 NUT (I) 

XA 2290 SCREEN (I) 

XA 2281 WASHER (I) 

XA 2292 WASHER (I) 

XA 2293 GASKET (I) 

XA 22B4 PROTECTOR (I) 



XA 2285 BOWL (I) 

XA 2296 DIAPHRAGM (I) 

XA 2299 SEAT (I) 

XA 2299 NUT (I) 

— XA 2299 BAIL AND SCREW (I) 



XA 2272 ADAPTOR (I) 
XA 2273 GASKET (I) 
XA 2038 WASHER (2) 
XA 2270 SCREW (4) 



XA 2038 WASHER - 
XA 2268 SCREW (2) 



2293 CUP (2) 
XA 2990 PIN (2) 
XA 229S UNK (2) 
XA 2293 CUP (2) 
XA 2269 PIN (I) 



XA 2296 CAP (2) 

XA 2297 SPRING (2) 
XA 2299 GASKET (I) 
XA 2299 COVER (I) 
XA 2300, SCREW (3) 
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Generator, Voltage Regulator, and Generator Mounting Parts 
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XA 2384 HOLDER (I) 
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Generator, Voltage Regulator, and Generator Mounting Assembly 



Gauges and Instruments 
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Governor Assembly 




XA 2421 GOVERNOR ASSEMBLY 



XA 2031 WASHER (4] 
i— XA 2273 GASKET (I) 
XA 2450 KEY ,1)^ 
XA 2449 GEAR (I) 





XA 2452 SCREW (4) 
XA 2454 GASKET (I) 
XA 2455 BEARING (I) 






XA 2423 PIN (I) 

XA 2454 SPRING (I) 



2444 NUT (I) 
2447 COTTER (I) 



XA 2453 SHAFT (I) 



XA 

XA 

XA 

XA 




2441 RETAINER ID- 

2442 WASHER (I) 

2443 WASHER (I) 

2444 BEARING (I) 

2445 RING (l) 

2440 PIN (I) 

2459 WEIGHTS (I) 
2444 SHAFT (lh- 
2425 WASHER (2 
2892 SCREW (I) 

2457 SPIDER (I) 

2458 SLEEVE (I) 
2448 BEARING (I) 



RING (I 
BEARING (I 
WEIGHTS (I) 
PIN (I) 
WASHER (I) 
WASHER (I 
RETAINER (I 
LEVER (I) 
WASHER (I) 
SCREW 




Buda Engine 



XA 2424 \. XA 2422 NUT (I) 
SCREW (2)\ ± 

XA 2423 
PIN (I) 

XA 2425 / V 

WASHER 

XA 2424 

O BRACKET (I) 

XA 2427 UNK (I 
XA 2430 ^BODY (I) 





XA 2433 
NUT (Ip 



XA 2437 

OIL LINE (I) XA 2434 'SCREW (I) 



OIL LINE (I) XA 



1 . 



2434 UNION (I) 



XA^^ ELBOW (I) 



XA 2428^ BUSHING (I) 

J $-XA 2440 PLUG (I) 

XA 2429 SHAFT,., x A 2439 ^ NG ( , , "T 

Pi o XA 2438 SCREW (I) — ' / 

XA 2424 X x:^NUT G ,,?1 

1^(2, /SCREW ,2, ^ 24j| 

° ^ SPRING (I) 




XA 2470 LINK ASSEMBLY (I) 
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Idler Gear Assembly 



& — XA 2477 NUT (I) 




XA 2478 SCREW (I) 






Ignition Accessories 




XA 2487 IGNITION CABLE ASSEMBLY (l| 



XA 2482 CUPS (2) 
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XA 2452 CAPSCREW (2) 



XA 2038 LOCKWASHER (2) 



XA 2483 TUBE (I) 
XA 2485 RING ( 



XA 2484 STUD (2) 
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Impulse Coupling Assembly 



Magneto Assembly 
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Intake and Exhaust Manifold Assembly 




XA 2507 FLANGE (I) 
|*-XA 2508 CAPSCREW (3) 
XA 2509 GASKET (I) 

XA 2513 PLUG (2) 

o-XA 2510 LOCKWASHER 
tf-XA 2511 NUT (3) 

XA 2512 MANIFOLD (I) * 



^XA 2517 PLUG (2) 




XA 2514 GASKET (I) 

-XA 2515 GASKET (2) 

-XA 2516 GASKET (2) 

"XA 2518 NUT (14) 

-XA 2519 LOCKWASHER (14) 



Oil Filler and Breather 



XA 2578 



BOLT (I) 




XA 2577 



COVER (I) 



XA 2576 
XA 2575 

XA 2574 
XA 2569 



XA 2008 



XA 2573 




ASSEMBLY (I) 
SPRING (I) 

NUT (I)- 
CAPSCREW^ (2) 



WASHER (2) v 



GASKET (I 
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Oil Filter Assembly 







XA 2587 BODY (I 



XA 2588 GASKET (I) 
XA 2590 BASE (I) 

XA 2589 GASKET 



XA 2592 GASKET (I) 
XAi2593 DRAIN PLUG (I) 

XA 2594 GASKET (I) 



XA 2008 -1 



LOCKWASHER (4) 



XA 2595 
CAPSCREWS (4) 



XA 2581 RELIEF VALVE ASSEMBLY (I) 



XA 2*79 OtL fllTW ASSEMBLY 



2582 GASKET (I) 



XA 2583 COVER (I) 



2584 GASKET (I) 

2585 CAP (I) 

XA 2591 STUD AND TUBE 
ASSEMBLY (I) 
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Oil Pump Assembly 



XA 2625 CAP (I) 

XA 2624 GASKET (IH^ 

XA 2623 SPRING 

XA 2622 SLEEVE (I)— 

XA 2621 BALL (I) — 

XA 2620 SEAT (I) — 




Oil Relief Valve Assembly 



Oil Pump Assembly XA-2607 
includes all items to right of, 
and including body. 



■XA 2615 GASKET (I) 



XA 2614 DOWEL (2) 
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Piston and Connecting Rod Assembly 



2630 

2629 

2628 




RING (12) 
RING (6) 
RING (6) 




2627 PISTON (6) 
X A ^263 1 PIN (6) 



XA 2632 SPRING (12) 




XA 2626 BUSHING (6) 
XA 2633 
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Starting Motor Assembly 




«— Q 



XA 2008 LOCKWASHERS 
XA 2678 STARTING 




XA 2680 HOUSING ASSEMBLY (I) 
XA 2689 BENOIX ASSEMBLY (I) 
XA, 2682 SLEEVE (I) 



XA 2681 DOWEL PIN'(I) 
— XA 2679 BEARING (I) 




XA 2690 SPRING (I) 
XA 269^1 HEAD (I) 



7 

XA '2683 SCREW (I) 
XA 2685 SCREW (I) - 



\ 

XA 2684 WASHER (2) 



A-V— XA 268 

§4 



XA 2687 BEARING ASSEMBLY (I) 

XA 2686 BEARING (I) 

XA 2688. ARMATURE ASSEMBLY (I) 

2693 WASHER (I) 



o 



XA 2692 WASHER 
XA 2373 KEY (II— 
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Starting Motor Assembly 




XA 2694 WASHER (2) 



XA 2696 WASHER 
XA 2699 WASHER 
XA 2700 WASHE" 

XA 2702 NUT (2) 

XA 2698 BUSHING (I) 
XA 2697 BUSHING (I) 
XA 2701 POST (I) 

XA 2706 POLE 
XA 2402 SCREW 



.XA 2695 FIELD AND FRAME ASSEMBl Y (I) 
-XA 2711 COIL (I) 

— XA 2703 COIL (I) 



XA 



XA 



2402 SCREW (2) 



2706 POLE (2) 

XA 2707 CONNECTOR (I) 

XA 2708 TERMINAL (2) 

XA 2709 LEAD (I) 

XA 2710 INSULATION (I) 

XA 2719 BRUSH (4) 

XA 2720 CONNECTOR (2) 
XA 2375 WASHER (2) 



XA 2356 SCREW (2) 



XA 2721 NUT (2) 

XA 2722 INSULATION (2L 
XA 2723 HOLDER (2L |( 

2363 WASHER (4) / , 

2729 SCREW (4)-~N r//.X A 2727 WASHER (2) 

XA 2726 SPRING (2)— *o*//XA 2728 CLIP (2) 



q /XA 2724 BUSHING (2) N 
^ / XA 2725 INSULATOR (2) 




XA 2366 NUT (I) 

XA 2714 SCREW (I) 

XA 2715 BAND (I) 



XA 2716 BEARING (I) 

XA 2366 NUT (2) 






) 



XA 27I8 / SCREW (2) 



V . 

XA 2717 COVER (I) 
-XA 2713 HEAD ONLY (I) 
XA 2712 HEAD ASSEMBLY (I) 
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Timing Gear Housing and Gear Cover Assembly 
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Valve and Bracket Assembly 



XA 2745 VALVE (6) 
XA 2746 VALVE (6) 

XA 2747 

RETAINER (12 SETS \f 
XA 2748 GUIDES (6) 
XA 2749 GUIDES (6) 
XA 2750 INSERT (6) 
XA 2751 SEAT (12) 
XA 2752 SPRING (12) 
XA 2753 SEAT (12) 
XA 2754 DOWEL (6) 



XA 2763 BRACKET (3) 



— XA 2757 COVER (I) 
r XA 2758 GASKET (I) 
XA^759 PLATE (I) 




V XA 2764 STUD (4) 
^XA 2762 SCREW (12) 
XA 2761 NUT (12) 

XA 2760 LIFTER (12) 







-XA 2756 GASKET (4) 
A--XA 2755 NUT (4) 
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Water Circulating Pump and Water Distributor Assembly 
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Remote Governor Control Assembly 
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XA 2840 NUT (2) X XA 2841 WASHER (2) 
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Engine Accessories (Left side of engine) 
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USE ONLY GENUINE ENGINE PARTS 



NUMERICAL PARTS LIST 



Buda Model K-428 Gasoline Power Unit 
for Koehring Company Model 304 Crane 



The following lists are tabulated numerically by the Koehring part number. To 
save space the main name of the original manufacturers are listed as follows: 

Original manufacturer name and manufacturer's part number are given in 
DESCRIPTION. All parts without manufacturer's references are standardized hardware or 
Koehring parts. 



AC— A C Spark Plug Division, General Motors 
Corp., Flint, Michigan (Fuel Pump and Spark 
Plugs) 

ALEMITE— Alomito Division, Stowart Warnor Corp., 
Chicago, III. (Groaso fitting) 

AUTO-LITE— Electric Auto-Lito Corp., Tolodo, Ohio 
(Starter and Generator) 

BOSCH— American Bosch Corp., Springfiold, Mass. 
(Magnoto) 

BUDA— Tho Buda Co., Harvey, III. (Engino Parts) 
CLANCY-J. R. Clancy, Inc., Syracuse, N. Y. 

(Hose Clamps) 

DELUXE— DeLuxe Products Corp., LaPorte, Ind. 
(Oil Filter) 

DIAMOND— Oiamond Chain ft Mfg. Co., Indiana- 
polis, Ind. (Chain) 

DONALDSON— Donaldson Co., Inc., St. Paul, Minn. 
(Air Cleaner) 

Single Asterisk (*) indicates price per 100 pet. 
Double Asterisk (**) indicates over 200 pcs. per lb. 



EATON— Eaton-Detroit Metal Co., Cleveland, Ohio 
(Tank Cap) 

GLOBE— Globe Union Inc., Milwaukee, Wise. 
(Battery) 

PERFEX— Perfex Corp., Milwaukee, Wise. 
(Radiator) 

PIERCE— Pierce Governor Co., Anderson, Ind. 
(Governor) 

PRITZLAFF— Pritxlaff Hdwe. Co., Milwaukee, Wise. 
(Swivel Pulley) 

ROSS— Ross Gear t Tool Co., LaFayevte, Ind. 
(Lever Parts) 

SWITZER — Switzer-Cummings Co., Indianapolis, 
Ind. (Fan) 

TWIN DISC-Twin Disc Clutch Co., Racine, Wise. 
(Clutch) 

WEATHERHEAD - Weatherhead Co., Cleveland, 
Ohio (Hose and Fittings) 

ZENITH— Zenith Carburetor Div., Bendix Aviation 
Corp., Detroit, Michigan (Carburetors) 



Koehring 
Part No. 


Name and Description 


Illust. 
on Page 


Amt. 

Rqd. 


Weight 

Lbs. 


Price 

Each 


XA2000 


ASSEMBLY, Accessory Drive (not shown)— Buda 4420 . . 


407 


1 


8 


$23.00 


XA2001 


COUPLING, Drive-Buda 1415 


407 


1 


Mz 


2.20 


XA2002 


SPRING, Cork Retainer— Buda RSE-133 


407 


1 


50 per 


.06 


X A 2003 


CORK, Housing— Buda 1402 


407 


1 


30 per 


.06 


XA2004 


RETAINER, Cork-Buda GE-745 


407 


2 


50 per 


.05 


XA2005 


SHAFT, Drive— Buda 4422 


407 


1 


1V 4 


5.00 


X A 2006 


STUD, Drive Shaft— Buda 2423 


407 


1 


40 per 


.10 


XA2007 


PLATE, Bearing Accessory Drive— Buda 4423 


407 


1 


40 per 


.25 


X A 2008 


LOCKWASHER, %"-Buda 103321 


407 


130 


200 per 


.01 


XA2009 


HOUSING, Accessory Drive— Buda 4421 


407 


1 


4 


7.00 


XA2010 


NUTS, V«"-24 N.F.-Buda 103026 


407 


9 


20 per 


.02 


XA2011 


GEAR, Drive— Buda 4418 


407 


1 


1V4 


5.75 


XA201 2 


SETSCREW, Distributor Boss-Buda 106827 l /4"-20 .. 


407 


1 


50 per 


.08 


XA2013 


NUT, Distributor Boss Setscrew V\” — 20— Buda 114501 


407 


1 


100 per 


.02 


XA2014 


PLUG, Distributor— Buda GE-218 


407 


1 


V 4 


.30 


XA2015 


PLATE, Baffle— Buda 4425 


407 


1 


40 per 


.10 


XA2016 


SCREW, Baffle Plate No. 10-32x5/16"-Buda 113626. . 


407 


1 


200 per 


.01 


XA2017 


SPIDER, Drive Shoft Gear— Buda 4419 


407 


1 


l /4 


1.10 


XA2018 


WASHER, Drive Shift Stud-Buda 106263 


407 


1 


100 per 


.04 


XA2019 


COTTER, 3/32"xl"-Buda 103374 


407 


14 


k * 


.01 


XA2020 


NUT, 3/*"x24-Budo 122741 


407 


1 


50 per 


.06 


XA2021 


GASKET, Accessory Drive Housing— Buda 4424 


407 


1 


50 per 


.04 


XA2022 


LOCKWASHER No. 10-Buda 106497 


407 


1 


* * 


.01 


XA2023 


CLAMP, Hose 2"-4 Ply-Clancy 


408 


3 


>/« 


.30 


XA2024 


NUT, Square 5/16" Galvarvied 


408 


3 


40 per 


.01 


XA2025 


HOSE, Rubber 2 3 /e" I.D.x4” 


408 


2 


Wl 


.20 


XA2026 


BOLT, Stove Round Head 5/16”xl 3/ 4” Galvanized .. 


408 


3 


15 per 


.04 


XA2027 


PIPE, Connector 200A47 


408 


1 


3 1 4 


.65 
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NUT, Square Galvanized 


408 


1 


30 per 


.01 


BOLT, Stove Round Head %"x2" Galvanized 


408 


1 


12 per 


.04 


CLAMP, Hose 2-l/4"-4 Ply-Clancy 

BODY, Air Cleaner Assembled with Filtering Element— 


408 


1 


Vi 


.35 


Donaldson— 2P3976 


408 


1 


1 0 Vi 


5.75 


CUP, Oil Assembly— Donaldson P3342 

CLAMP, Oil Cup Assembled with Bolt— 


408 


1 


1V4 


1.50 


Donaldson P3134 


408 


1 


Vi 


.50 


WASHER, Flat U.S. Standard 


408 


6 


50 per 


.20* 


SCREW, Cop Hex. Head 3 /»"xl W N.C 


408 


22 


12 per 


.03 


BRACKET, Air Cleaner 212B18 


408 


1 


7 Vi 


4.00 


BOLT, Machine S/ld'V/s" N.C 


408 


4 


20 per 


.02 


WASHER, Lock 5/16" 


408 


82 


* * 


.30* 


NUT, Square 5/16” N.C 

BAND, Support Assembled with Screws — 


408 


4 


40 per 


.90* 


Donaldson P2147 


408 


2 


3 4 


.50 


NUT, Square— Donaldson P5300 


408 


3 


80 per 


.01 


SCREW, Adjusting— Donaldson P5304 


408 


2 


20 per 


.04 


WASHER, Lock— Donaldson P2949 


408 


1 


100 per 


.02 


BOLT, Adjusting— Donaldson P2690 


408 


1 


12 per 


.10 


KEY, Comshaft Gear-Budo 113782 


409 


1 


100 per 


.04 


PIN, Camshaft Oil Pump Drive— Buda 1308 


409 


1 


50 per 


.25 


CAMSHAFT-Buda K40254 


409 


1 


20 Vi 


39.50 


COLLAR, Camshaft Thrust— Buda 1309 


409 


1 


Vi 


.55 


LOCKPLATE, Comshaft Thrust Collar-Buda 1341 


409 


1 


50 per 


.03 


CAPSCREWS, */4-20x Vi— Buda 106972 


409 


3 


50 per 


.04 


GEAR, Camshaft— Buda 4340 


409 


1 


5 Vi 


6.60 


RETAINER, Camshaft Gear-Buda 1307 


409 


1 


100 per 


.04 


CARBURETOR ASSEMBLY-Buda K-40487 


410 


1 


8 Vi 


23.50 


GASKET, Carburetor— Buda GE-144 


410 


1 


50 per 


.08 


SCREW, Throttle Plate-Zenith C-136-3 


410 


2 


100 per 


.05 


PLATE, Throttle-Zenith C-21-35 


410 


1 


Vi 


1.20 


SCREEN, Filter-Zenith C-150-1 


410 


2 


* * 


.20 


PLUG, Filter-Zenith C-149-17 


410 


1 


50 per 


.40 


PIN, Stop Lever, Tapered— Zenith CT-63-9 


410 


2 


* * 


.05 


STUD, Valve Box-Zenith DE-3043 


410 


2 


Vi 


.45 


BUSHING, Throttle Shaft-Zenith CR-9-5 


410 


1 


100 per 


.10 


BODY, Throttle Assembly— Zenith B-2-30A-1 


410 


1 


2Vi 


7.50 


SPRING, Idle Adjusting Screw— Zenith Cl 11-17 


410 


1 


* * 


.10 


SCREW-Zenith C46-6 


410 


1 


• * 


.20 


PUMP, Carburetor— Zenith C-36-18 


410 


1 


Vi 


.95 


IDLE JET, Tole Size 16-Zenith C-54-14 


410 


1 


50 per 


.60 


VENTURI, Size 36-Zenith C-38-14A30 


410 


1 


Vi 


2.40 


WASHER, Venturi Screw— Zenith T-41-10 


410 


1 


* * 


.05 


SCREW, Tube Clamp— Zenith T-1S-8-10 


411 


1 


200 per 


.05 


PLUG, Filter— Bowl and Inlet— Zenith CT-91-3 


410 


2 


100 per 


.10 


WASHER, Fuel Filter Plug— Zenith T-56-10 


410 


1 


* * 


.05 


SHAFT, Throttle-Zenith C-23-217 


410 


1 


16 per 


1.10 


BODY, Union-Zenith C-148-9A 


410 


1 


Vi 


1.10 


PACKING, Throttle Shaft-Zenith CT-57-2 


410 


2 


* * 


.05 


RETAINER, Throttle Shaft Pdg.-Zenith C-130-16 


410 


1 


* * 


.10 


BUSHING, Throttle Lever— Zenith CR-9-43 


410 


1 


100 per 


.25 


SCREW, Throttle Lever Clamp— Zenith T-8-S-10-9 .... 


410 


1 


* • 


.05 


LEVER, Throttle-Zenith C-24-10 


410 


1 


20 per 


1.20 


WASHER-Zenith T-56-36 


410 


1 


* * 


.05 


AXLE, Float— Zenith Cl 20 6 


410 


1 


16 per 


.10 


WAS U ER, Fuel Inlet Channel Screw, Fibre— Zen : th T-56-5 
SHAFT AND STOP LEVER, Throttle consisting of 
Lever, C 23-217 and Shaft C-24-10 


410 


1 


* * 


.05 


(not illustrated)— Zenith C-29-226 




1 


Vi 


1.70 


FLOAT. Assembly— Zenith C-85-6 


411 


1 


16 per 


.90 


GASKET, Bowl to Body-Zenith C-l 42-38 


411 


1 


200 per 


.26 
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XA2085 


TUBE, Discharge Assembly— Zenith C -66-5 


411 


1 


16 per 


.75 


XA2086 


JET, Cap Size 28— Zenith C -57-1 -34 


411 


1 


100 per 


.40 


XA2087 


VALVE, Power Jet-Zenith C-97-10 


411 


1 


50 per 


.80 


XA2068 


JET, Accelerating Size 17— Zenith C-51-3-14 


411 


1 


100 per 


.75 


XA2069 


WASHER, Discharge Tube Fibre — Zenith T-56-2 .... 


411 


1 


* * 


.05 


XA2090 


COMPENSATOR, Site 34-Zenith C-52-3-29 


411 


1 


* * 


.45 


XA2091 


WEIL, Progressive-Zenith C-76-21 


411 


1 


100 per 


.83 


XA2092 


VALVE, Assembly Check-Zenith C-41-9 


411 


1 


200 per 


.25 


XA2093 


ASSEMBLY, Jet-Zenith C-52-6-30 


411 


1 


100 per 


2.40 


XA2094 


BOWL, Auembly Fuel-Zenith B-3-22E 


411 


1 


4 Vi 


11.00 


XA2095 


WASHER, Main Jet and Compensator— Zenith T-56-24 


411 


2 


* * 


.05 


XA2096 


WASHER, Fuel Valve Fibre-Zenith T-56-23 


410 


1 


* * 


.05 


XA2097 


SCREW, Air Shutter-Zenith T-15-B-6-24 


411 


2 


200 per 


.05 


XA2098 


WASHER, Air Shutter Screw-Zenith T-43-6 


411 


2 


* * 


.05 


XA2099 


PIN, Lever Bushing Taper— Zenith CT-63-2 


410 


2 


* * 


.05 


XA2100 


LEVER, Air Shutter-Zenith C l 06-2 


411 


1 


50 per 


.35 


XA2101 


WASHER, Shaft Nut-Zenith T-4S-8 


411 


1 


• * 


.05 


XA2102 


NUT-Zenith T-22-S-8 


411 


1 


* * 


.05 


XA2103 


SCREW-Zenith T1M-6 


411 


1 


* * 


.05 


XA2104 


SHAFT, Air Shutter- Zenith C-105-S6 


411 


1 


200 per 


.35 


XA2105 


PLATE, Air Shutter-Zenith C-101-21 


411 


1 


1 


2,10 


XA2106 


NUT— Zenith T-21-S-8 


411 


1 


* * 


.05 


XA2107 


CLAMP, Tube (Port of C109-2) Auembly-Zenith Cl 10-1 


411 


1 


200 per 


.05 


XA2108 


BRACKET, Air Shutter-Zenith Cl 09-2 


411 


1 


50 per 


.35 


XA2109 


SCREW, Brocket Auembly-Zenith C140-2 


411 


1 


* * 


.05 


XA2110 


SCREW, Stop Lever-Zenith T-S-S-10-13 


410 


1 


* * 


.05 


XA2111 


GASKET, Kit (Not illuttroted)-Zenith C-181-168 


410 


1 


1 


.85 


XA2112 


REPAIR PART KIT (Not illu<troted)-Zenith C-182-347. 


410 


1 


4 


4.85 


XA2113 


SCREW, Fuel Inlet Channel— Zenith C-138-61 


410 


1 


200 per 


.05 


XA21 14 


VALVE, Fuel Auembly-Zenith C-8 1-3-55 


410 


1 


100 per 


.75 


XA2115 


WASHER, Air Shutter Shaft Thrust- Zenith C- 130-4 


411 


1 


* * 


.05 


XA2116 


SCREW, Venturi-Zenith T-1-S-10-6 


410 


1 


200 per 


.05 


XA2117 


WASHER, Power Jet-Zenith T-56-48 


411 


1 


* * 


.05 


XA2118 


SCREW, Upper and Lower Body— Zenith T-8-S-31-16. . 


410 


4 


200 per 


.05 


XA2119 


WASHER, Upper and Lower Body Screw- 

Zenith T-43-103 


410 


4 


* * 


.05 


XA2120 


RING, Snap— Twin Disc M642 


412 


8 


* * 


.01 


XA2121 


LINK, Lever-Twin Disc 2617 


412 


8 


^4 


.22 


XA2122 


PIN, Lever Link-Twin Diic 1968A 


412 


8 


30 per 


.11 


XA2123 


SLEEVE, Sliding— Twin Disc A 1974 


412 


1 


2 Vi 


6.38 


XA2124 


PLATE, Floating— Twin Disc 5470 


412 


1 


16Vi 


4.95 


XA2125 


PLATE, Driving — Twin Dire A5S79A 


412 


1 


2 Vi 


7.25 


XA2126 


RING, Driving-Twin Disc 6625A 


412 


1 


8 


5.60 


XA2127 


SPRING, Release— Twin Disc 113 


412 


4 


50 per 


.11 


XA2128 


PLATE, Hub and Backing— Twin Disc Z5467C 


412 


1 


1 6 Vi 


7.20 


XA2129 


WASHER, Lock-Twin Disc A1S88 


412 


1 


15 per 


.06 


XA2130 


NUT, Lock-Twin Disc 1092A 


412 


1 


V* 


.60 


XA2131 


BEARING, Pilot — 306F— Twin Disc Ml 67 


412 


1 


Vs 


5.35 


XA2132 


YOKE, Adjusting-Twin Disc 3322 


412 


1 


1 Vi 


3.63 


XA2133 


SPRING, Adj. Lock Pin— Twin Disc 115 


412 


1 


50 per 


.06 


XA2134 


PIN, Finger— Twin Disc 106A 


412 


4 


* * 


.16 


XA2135 


NUT, Slotted— Twin Disc M643 


412 


2 


50 per 


.03 


XA2136 


SHIM, Collar— Twin Disc 120 


412 


2 


100 per 


.11 


XA2137 


COLLAR, Cone— Assembly with Shims and Bolts— 

Twin Disc— 117 


412 


1 


2 


4.40 


XA2138 


BOLT, Cone Collar— Twin Disc M649 


412 


2 


Vi 


.04 


XA2139 


HOSE, Flexible Assembly with Elbows— 

Twin Disc A 1663 


412 


1 


% 


1.10 


XA2140 


ELBOW, 90° -Twin Disc Ml 283 


413 


1 


Vi 


.15 


XA2141 


WASHER, Lock %" 


413 


35 


* * 


.03 


XA2142 


NUT, Jom-%" S.A.E.— Twin Disc *4309 


413 


1 


15 per 


.05 


XA2143 


FITTING, Alemlte-Twin Disc A1184 


413 


2 


20 per 


.12 
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XA2144 


YOKE, Adjusting Assembly— Twin Disc A112.... 




412 


1 


2*2 


7~50 


XA2145 


SLEEVE, Sliding Assembly— Twin Disc S-232 . . . . 




412 


1 


4 3 4 


15.00 


XA2146 


ELBOW, 90° -Twin Disc Ml 284 




412 


1 


20 per 


.15 


XA2147 


NUT, Bearing Retainer— Twin Disc 1213 




. .412 


1 


3 /8 


1.35 


XA2148 


SPRING, Lock-Twin Disc 12U 




412 


1 


20 per 


.12 


XA2149 


YOKE, Throwout— Twin Disc 125A 




412 


1 


2 


1.85 


XA2150 


SCREW, Cap— 3 i"*1 V 2 "— Twin Disc M258 




412 


2 


15 per 


.05 


XA2151 


PIN, Adjusting Lock— Twin Disc 114A 




412 


1 


25 per 


.24 


XA2152 


RING, Snap— Twin Disc M641 




412 


4 


* * 


.01 


XA2153 


KEY, Woodruff No. 15— Twin Disc M291 




412 


2 


40 per 


.10 


XA2154 


LEVER, Finger— Twin Disc 103F 




412 


4 


l/ s 


.55 


XA2155 


SHAFT, Operating— Twin Disc 1144A 




413 


1 


4 1'4 


2.20 


XA2156 


PLATE, Name— Twin Disc A1664 




413 


1 


100 per 


.10 


XA2157 


SCREW, Drive— Twin Disc M422 




413 


2 


* * 


.01 


XA2158 


HOUSING, Clutch-Twin Di»c 7352 




413 


1 


44 


24.00 


XA2159 


SCREW, Button Head l/ «"— 20x l/ 7" long— 

Twin Disc M227 




413 


4 


100 per 


.01 


XA2160 


PLATE, Hand Hole— Twin Disc 2815 




413 


1 


13 


.70 


XA2161 


GASKET, Plate-Twin Di«c A1 11 1 




413 


2 


40 per 


.28 


XA2162 


SCREW, Machine— Twin Disc A1352 




413 


1 


80 per 


.17 


XA2163 


WASHER, Lock-Twin Disc Ml 527 




413 


1 


* * 


.01 


XA2164 


LOCK, Bearing Retainer— Twin Disc 1216A 




413 


1 


25 per 


.22 


XA2165 


SHAFT, Clutch-Twin Di»e 4225A7 




413 


1 


11 


37.30 


XA2166 


KEY, Whitney TX— Twin Disc M1089 




413 


1 


10 per 


.15 


XA2167 


SPACER, Bearing— Twin Disc 1215 




413 


1 


L'8 


.57 


XA2168 


RETAINER, Bearing— Twin Disc 1212 




413 


1 


1 3 4 


7.10 


XA2169 


BEARING, Timken 383A-3B5-Twin Disc M205 . 




413 


2 


11/2 


4.90 


XA2170 


CUP, Oil-Twin Disc M102 




413 


2 


* * 


.06 


XA2171 


PLATE, Hand Hole-Twin Disc 2816 




413 


1 


41 


.22 


XA2172 


SCREW, Cap-Hex. Head Vxl'i" N.C 




413 


31 


15 per 


.02 


XA2173 


ASSEMBLY, Cylinder Block and Crankcase— 

Buda K40357 




414 


1 


373 


275.00 


XA2174 


BUSHING, Cylinder Block-Buda 1034 




414 


1 


30 per 


.30 


XA2175 


PLUG, Cylinder Block Oil-Budo DE4870 




414 


5 


30 per 


.06 


XA2176 


PLUG, l -«" Cylinder Block Pipe-Buda 103884 




414 


2 


20 per 


.10 


XA2177 


PLUG, 1 b" Slotted Cylinder Block Pipe— Buda 103883 


414 


1 


40 per 


.02 


XA2178 


PLUG, l 'B" Square, Cylinder Block Pipe 

-Buda 103877 




414 


1 


20 per 


.04 


XA2179 


PLUG, 3 e'' Cylinder Block Pipe-Buda 103885. . . 




414 


1 


50 per 


.04 


XA2180 


STUD, Cylinder Block Fan Support (long)— Buda 


5654 


414 


2 


15 per 


.40 


XA2181 


STUD, Manifold— Buda 3943 




414 


14 


1'4 


.10 


XA2182 


STUD, Cylinder Block Fan Support (short)— Buda 


1656 


414 


1 


10 per 


.06 


XA2183 


STUD. Cylinder Head-Buda 4083 




414 


20 


3'8 


.22 


XA2184 


PLUG, 3 4" Cylinder Head Pipe-Buda 103875. 




414 


7 


1/4 


.10 


XA2185 


BEARING, Camshaft Rear — Buda DE41504 . . . . 




414 


1 


l4 


.75 


XA2186 


BEARING, Camshaft Center— Buda 4008 




414 


2 


>4 


1.30 


XA2187 


BEARING, Comshaft Front-Buda DE41417 




414 


1 


1"2 


.90 


XA2188 


PLUG, Crankcase Special— Buda 4106 




414 


1 


30 per 


.06 


XA2189 


CAP, Front Main Bearing — Buda 4013 




414 


1 


2 ' 2 


3.60 


XA2190 


CAPSCREW, Main Bearing— Buda 4015 




414 


16 


1'2 


.35 


XA2191 


CAP, Intermediate Main Bearing- Buda 4012.. 




414 


4 


2'4 


2.20 


XA2192 


DOWEL, Upper Bearing— Buda 1030 




414 


7 


40 per 


.04 


XA2193 


GASKET, Rear Bearing Oil Seal (Heavy 1 — Buda 


1438 


414 


2 


200 per 


.04 


XA2194 


SEALPLATE, Rear Bearing Oil, Upper and Lower — 
Buda DE56131 




414 


2 


1 2 


1.25 


XA2195 


FELT, Rear Bearing Oil — Buda DE56165 




414 


2 


100 per 


.08 


XA2196 


GASKET, Rear Bearing Oil Seal (light)— Buda 1561.. 


414 


2 


200 per 


.04 


XA2197 


GASKET, Ri»ar Bearing OH S<*al — Buda DE233 . . 




414 


2 


+ * 


.02 


X42198 


LOCKWASHER. 1 4 "—Buda 103319 




414 


57 


* ♦ 


.01 


XA2199 


CAPSCREW, > 4 * 34 " F.H.— Buda 1560 




414 


6 


200 per 


.04 


XA2200 


STOP, Rear Bearing Cap Oil — Buda HI 1950 . . . . 




414 


2 


50 per 


.15 


XA2201 


TUBE, Rear Bearing Drain— Buda 1568 




414 


1 


>8 


.24 
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XA2202 


CAP, Rear Main Bearing— Buda K40186 


414 


1 


AU 


4.40 


XA2203 


CAP, Center Main Bearing — Buda 5379 


414 


1 


4 1 4 


2.65 


XA2204 


LOCKWIRE, Bearing Capscrew— Buda DE5476 


414 


8 


* * 


.02 


XA2205 


GASKET, Complete Set Engine (not illustrated) 

Buda 5837 


414 


1 set 


1 3 4 


8.40 


XA2206 


NUT, Cylinder Head 5 8"xl8" N.F.— Buda 117053.... 


415 


22 


3 8 


.06 


XA2207 


CYLINDER HEAD-Buda 4034 


415 


1 


09 

►o 


41.00 


XA2208 


PLUG, Cylinder Head Expansion — Buda 103894 


415 


6 


3 4 


.04 


XA2209 


GASKET, Cylinder Head — Buda 4061 


415 


1 


1 1 2 


3.30 


XA2210 


PLUG, 1 '2" Cylinder Head — Buda 112715 


415 


1 


*4 


.06 


XA2211 


BEARING, Rear Main Standard — Buda 4028-4029 


409 


1 pr. 


3 4 


7.70 


XA221 2 


BEARING, Center Main Standard— Buda 4026-4027.. 


409 


1 pr. 


*2 


4.50 


XA2213 


BEARING/ Intermediate Main Standard — 

Buda 4024-4025 


409 


4 pr. 


3 8 


3.60 


XA2214 


BEARING, Front Main Standard — Buda 4022-4023.... 


409 


1 pr. 


1 2 


4.00 


XA2215 


CRANKSHAFT-Buda K40263 


409 


1 


77 


120.00 


XA2216 


KEY, Crankshaft Gear No. D — Buda 1 13879 


409 


1 


100 per 


.04 


XA2217 


KEY, Crankshaft 1 2x 1 4 xl 1 4 — Buda D41320 


409 


1 


10 per 


.15 


XA2218 


GEAR, Crankshaft— Buda 4128 


409 


1 


2 


4.75 


XA2219 


SPACER, Fan Pulley-Buda DE41303 


409 


1 


1 2 


1.10 


XA2220 


PULLEY, Fan-Buda K40271 


409 


1 


7*2 


4.00 


XA2221 


JAW, Starting Crank— Buda HI 2245 


409 


1 


1 2 


2.50 


X A 2222 


FAN ASSEMBLY (Not illustrated)— Switzer 108821 .... 


416 


1 


12 


16.00 


XA2223 


BELT, Fan— Switzer IE-303 


416 


1 


1 


3.75 


XA2224 


SCREW, Fan Adjusting — Switzer C9776 


416 


1 


3 8 


1.50 


XA2225 


NUT, Fan Adjusting Screw— Switzer C2674 


416 


1 


20 per 


.20 


XA2226 


WASHER, Fan Adjusting Screw— Switzer C2675 


416 


1 


200 per 


.01 


XA2227 


BRACKET, Fan-Buda 1617 


416 


1 


3 1 2 


1.10 


XA2228 


NUT, Fan Shaft (Hex)— Switzer C2673 


416 


1 


1 8 


.28 


XA2229 


LOCKWASHER, Fan Shaft Nut-Switzer C2692 


416 


1 


200 per 


.04 


XA2230 


RETAINER, Cork— Switzer C2388 


416 


1 


1 5 per 


.35 


XA2231 


WASHER, Cork— Switzer C2389 . . .* 


416 


1 


30 per 


.30 


XA2232 


SPINDLE, Fan — Switzer Cl 1187 


416 


1 


1 I* 


5.50 


XA2233 


LOCKWIRE, Spindle— Switzer C5098 


416 


1 


50 per 


.08 


XA2234 


WASHER, Clamp— Switzer C2736 


416 


1 


1 8 


.16 


XA2235 


WASHER, Clamp — Switzer C2662 


416 


1 


1 8 


.16 


XA2236 


WASHER, Cork— Switzer C3814 


416 


2 


100 per 


.18 


XA2237 


BEARING, Fan Spindle — Switzer C3296 


416 


2 


U 


2.95 


XA2238 


FITTING, Oil — Switzer C4391 


416 


1 


1 8 


.08 


XA2239 


HUB, Fan-Switzer C108717 


416 


1 


7 1 2 


5.50 


XA2240 


WASHER, Clamp— Switzer C4013 


416 


1 


30 per 


.12 


XA2241 


NUT, Clamp — Switzer C2750 


416 


1 


50 per 


.15 


XA2242 


COTTER-Switzer C2283 


416 


1 


* * 


.02 


XA2243 


GASKET, Spacer— Switzer C2016 


416 


1 


100 per 


.15 


XA2244 


ASSEMBLY, Fan Blade- Switzer F6022 


416 


1 


4 1 2 


5.50 


XA2245 


LOCKWASHER, Fan Blade — Switzer C4240 


416 


4 


* * 


.02 


XA2246 


CAPSCREW, Fan Blade— Switzer C624 


416 


4 


30 per 


.04 


XA2247 


CAPSCREW 5 16x18x 1 2 "— Buda 106973 


415 


2 


1 8 


.04 


XA2248 


DUST PLATE, Flywheel Housing — Buda 1078 


415 


1 


3 8 


.20 


XA2249 


PLUG, Flywheel Housing— Buda 103876 


415 


1 


1 8 


.16 


XA2250 


HOUSING, Flywheel No. 2 Pedestal Type— Buda K40257 


415 


1 


85 


40.00 


XA2251 


CAPSCREW, Baffle Plate 3 8- 1 6x » 2 "-Buda 106974. 


415 


7 


50 per 


.04 


XA2252 


COVER-Buda 1705 


415 


1 


>4 


.16 


XA2253 


BOLT, 1 2"x20— 1 3 V'— Buda 4053 


415 


2 


l 4 


.02 


XA2254 


NUT, 1 2 " — 20 N. F. Buda 103028 


415 


4 


25 per 


.04 


XA2255 


CAPSCREW, Flywheel Housing l 2"xl3 — 1 ^4" — 

Buda 2074 


415 


4 


] 4 


.08 


XA2256 


LOCKWASHER >2 "-Buda 103323 


415 


10 


50 per 


.01 


XA2257 


BOLT, Flywheel— Buda H I 211 1 


415 


5 


3 8 


.16 


XA2258 


NUT, Flywheel >2"-20-Buda 117051 


415 


5 


>4 


.04 


XA2259 


GEAR, Flywheel Ring — Buda 1167 


415 


1 


7 


3.85 


XA2260 


FLYWHEEL, Twin Di»c 307-Buda K-40335 


415 


1 


97 


42.00 
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Eoch 


XA2261 


LOCKWASHER, Vi"-Buda 106500 


. 415 


5 


50 per 


J02 


XA2262 


FUEL PUMP (not illustrated)— Buda 2903 


. 417 


1 


3 Vi 


5.00 


XA2263 


SCREW, Fuel Pump Cover— AC 835493 


. 417 


6 


• * 


.01 


XA2264 


WASHER, Fuel Pump Cover Screw— AC 855064 


. 417 


6 


* • 


.01 


XA2265 


ARM, Fuel Pump Rocker— AC 856112 


. 417 


1 


Vi 


2.20 


XA2266 


PIN, Fuel Pump Rocker Arm— AC 1521289 


. 417 


1 


* * 


.15 


XA2267 


WASHER, Fuel Pump Rocker Arm Pin— AC 1521288. 


. 417 


1 


* * 


1-30’ 


XA2268 


CAPSCREW, 5/16"-18xl-Buda 100122 


. 417 


47 


20 per 


.04 


XA2269 


PIN, Fuel Pump Link— AC 855016 


. 417 


2 


* * 


.02 


XA2270 


CAPSCREW, 5/16"— 18— 7/8"— Buda 106325 


. 417 


4 


25 per 


.04 


XA2271 


GASKET, Fuel Pump to Adaptor— Buda 1870 


. 417 


1 


* * 


.05 


XA2272 


ADAPTOR, Fuel Pump- Buda 1812 


. 417 


1 


20 per 


1.60 


XA2273 


GASKET, Fuel Pump Adaptor— Buda 1811 


. 417 


2 


• • 


.10 


XA2274 


PLUG, Fuel Pump Valve-AC 855135 


. 417 


2 


Vi 


.10 


XA2275 


GASKET, Fuel Pump Valve Plug-AC 855136 


. 417 


2 


* * 


.01 


XA2276 


SPRING, Fuel Pump Volve-AC 856270 


. 417 


2 


* * 


.50 1 


XA2277 


VALVE, Fuel Pump Valve-AC 855003 


. 417 


2 


* 


.01 


XA2278 


COVER, Fuel Pump Valve Seat and Top— 

AC 1523358 


. 417 


1 


2 per 


1.30 


XA2279 


NUT, Fuel Pump Pull Rod-AC 855213 


. 417 


1 


* * 


.05 


XA2280 


SCREEN, Fuel Pump AC 854009 


. 417 


1 


* * 


.05 


XA2281 


WASHER, Fuel Pump Pull Rod-AC 855390 


. 417 


1 


* * 


.01 


XA2282 


WASHER, Fuel Pump Diaphragm— AC 855029 


. 417 


1 


* • 


.01 


XA2283 


GASKET, Fuel Pump Bawl-AC 854003 


. 417 


1 


* * 


.05 


XA2284 


PROTECTOR, Fuel Pump Upper Diaphragm— 

AC 1521194 


. 417 


1 


Vi 


.03 


XA2285 


BOWL, Fuel Pump-AC 854004 


. 417 


1 


Vi 


.10 


XA2286 


DIAPHRAGM, Fuel Pump (4 pieces) AC 855035 


. 417 


1 


H 


.25 


XA2287 


PROTECTOR, Fuel Pump Diaphragm-AC 855078 . . . 


. 417 


1 


Vi 


.05 


XA2288 


NUT, Fuel Pump Bowl Bail-AC 855763 


. 417 


1 


* * 


.05 


XA2289 


SEAT, Fuel Pump Bowl-AC 854005 


. 417 


1 


30 per 


.01 


XA2290 


BAIL AND SCREW, Fuel Pump-AC 854016 


. 417 


1 


Vi 


.10 


XA2291 


GASKET, Fuel Pump Pull Rod-AC 855012 


. 417 


1 


* * 


.01 


XA2292 


ROD, Fuel Pump-AC 855250 


. 417 


1 


Vi 


.15 


XA2293 


CUP, Fuel Pump Pull Rod-AC 855017 


. 417 


4 


* • 


.20’ 


XA2294 


BODY, Fuel Pump Rocker Arm-AC 1523352 


. 417 


1 


3 'i 


1.15 


XA2295 


LINK, Fuel Pump-AC 855374 


. 417 


2 


Vi 


.02 


XA2296 


CAP, Fuel Pump Spring— AC 855532 


. 417 


2 


50 per 


.01 


XA2297 


SPRING, Fuel Pump Rocker Arm Diaphragm 

AC 855253 


. 417 


2 


* * 


.02 


XA2298 


GASKET, Fuel Pump Bottom Cover— AC 855229 


. 417 


1 


* * 


.02 


XA2299 


COVER, Fuel Pump Bottom-AC 855228 


. 417 


1 


Vi 


.30 


XA2300 


SCREW, Fuel Pump Bottom Cover— AC 132108 


. 417 


3 


20 per 


.50’ 


XA2301 


LINE, Fuel Pump to Carburetor— Buda K40394 


. 417 


1 


% 


2.00 


X A 2302 


STREET, L Fuel Pump-Buda PA-74 


. 417 


1 


Vi 


.10 


XA2303 


CONNECTOR, 5/ 16"x Mi "-Buda 119298 


. 417 


1 


H 


.10 


XA2304 


ELBOW, Carburetor 5/16"x Vi" — Buda 118754 


417 


1 


Vi 


2.20 


XA2305 


FITTING, Tube Vi"— Weatherhead W41x4 


. 420 


2 


50 per 


.13 


XA2306 


ELBOW, 1 4 "x Vi"— Weatherhead W49x4 


. 420 


2 


30 per 


.20 


XA2307 


WIRE, 7" Long-No. 1 R.C 


. 420 


1 


* * 


.10 


XA2308 


WIRE, Anaconda No. 14xl0'-10" 


. 420 


1 


V/2 


.35 


X A 2309 


LUG, Wire-81074 


. 420 


1 


* • 


.03 


XA2310 


LUG, Wire- 150 Amp 


. 420 


4 


15 per 


.14 


XA2311 


LUG, Negative Battery 


. 420 


1 


Vi 


.25 


XA2312 


WIRE, 16" Long-No. 1 R. C 


. 420 


1 


* * 


.20 


XA2313 


LUG, Positive Battery 


. 420 


1 


Vi 


.25 


XA2314 


ROD, Choke Control 10'x5" Long "Shakespeare" 

Cl 187-4 


. 420 


1 


1 Vi 


2.15 


XA2315 


NUT, Square 3 16" N.C 


. 420 


6 


100 per 


.10’ 


XA2316 


WIRE, Anaconda No. 14x6" 


. 420 


1 


Vi 


.05 


XA2317 


LOOM, */4 "x3" 


. 420 


1 


150 per 


.05 


XA2318 


WIRE, Anaconda No. 14xl0'-10" 


. 420 


2 


3 Vi 


.35 



Buda 446 PARTS CATALOG iHuda Engine 

: ^ UNIVERSITY OF CALIFORNIA 



USE ONLY GENUINE ENGINE PARTS 



Koehring 




Illust. 


Amt. 


Weight 


Price 


Port No. 


Nam# and Description 


on Page 


Rqd. 


Lbs. 


Each 


XA2319 


LUG, Wire-31075 


420 


9 


* * 


.04 


XA2320 


CLAMP, CabU— 4225E246-29 


420 


3 


Vi 


.40 


XA2321 


CONDUIT, Greenfield 3 /4"x85" 


420 


1 


4Vi 


.70 


XA2322 


LOOM, W'x38" 


420 


1 


14 per 


.10 


XA2323 


LOOM, V*"xW 


420 


1 


14 per 


.10 


XA2324 


WIRE, Anaconda-No. 14xl0'-4" 


420 


1 


3 Vi 


.30 


XA2325 


LOOM, Vi"x32" 


420 


1 


15 per 


.08 


XA2326 


WIRE, 13" Long-No. 1 R.C 


420 


1 


* * 


.15 


XA2327 


PANEL, 1 nstru ment— 4234D 1 62 


420 


1 


3 


2.00 


XA2328 


TUBING, Copper .035 V»"xll'-0" Long 


420 


1 


1 Vi 


.88 


XA2329 


SCREW, Cop-Hex. Head %"xl" N.C 


420 


2 


Vi 


.06 


XA2330 


GAUGE, Oil' Pressure-Buda AP-3883 


420 


1 


1 


2.25 


XA2331 


NUT, Flared— 21 2A 105 


420 


1 


Vi 


.45 


XA2332 


SWITCH, Magneto-Buda AP 5893 


420 


1 


1 


1.25 


XA2333 


WASHER, Lock 3/16" 


420 


6 


* * 


.20’ 


XA2334 


BOLT, Stove— Flat Head 3/16"x 3 /V' 


420 


4 


100 per 


.70’ 


XA2335 


BUTTON, Starter- 103-SS 


420 


1 


Vi 


3.75 


XA2336 


WASHER, Lock W'-Buda 106495 


420 


6 


* * 


.20’ 


XA2337 


SCREW, Machine— Round Head No. 4— 40xVi" 

Long— Buda 153005 


420 


6 


* * 


.01 


XA2338 


NUT, Hexagon No. 4— 40— Buda 103091 


420 


6 


* * 


.01 


XA2339 


AMMETER, 30 Ampere— Buda AP6592 


420 


1 


1 


1.50 


XA2340 


GENERATOR and VOLTAGE REGULATOR- 

Buda K-40506 


418 


1 


20 


40.00 


XA2341 


REGULATOR, Assembly- Buda TC-4305B 


418 


1 


Wi 


5.25 


XA2342 


PULLEY, Generotor-Buda K40501 


418 


1 


3 


5.00 


XA2343 


BRACKET, Generator— Buda K-40508 


418 


1 


1 


11.00 


XA2344 


TIEBRACE, Generator Bracket— Buda K40559 


418 


1 


3 /4 


.02 


XA2345 


CAPSCREW, %— 16x7/8"— Buda 106330 


418 


30 


30 per 


.04 


XA2346 


NUT, 7/16"— Auto-Lite 8x-160 


419 


1 


50 per 


.05 


XA2347 


FAN, Drive End-Auto-Lite SP-230 


419 


1 


3 /8 


1.00 


XA2348 


NUT, Retainer Screw No. 10— 32— Auto-Lite 8X-173. . 


419 


3 


* tk 


.05 


XA2349 


BEARING, Ball SAE No. 203-Auto-Lite X-295 


419 


1 


Vs 


1.15 


XA2350 


HEAD, Commutator Assembly Partial— Auto-Lite 

GCJ-1086A 


419 


1 


l 3 /4 


2.25 


XA2351 


SCREW, No. 10-32x 3 /s "-Auto-Lite 8X-316 


419 


3 


* * 


.05 


XA2352 


SPACER, Shaft-Auto-Lite GJ-104 


419 


1 


20 per 


.06 


XA2353 


RING, Armature— Auto-Lite GAR-171 


419 


1 


* Hr 


.02 


XA2354 


ASSEMBLY, Armature— Auto-Lite GEJ-2055F 


419 


1 


5 Vi 


8.75 


XA2355 


ASSEMBLY, Coil-Auto-Lite CDS-1005C 


419 


1 


l 3 /4 


2.70 


XA2356 


SCREW, No. 10— 32x 3 V— Auto-Lite 8X311 


419 


3 


★ * 


.10 


XA2357 


SPRING, 3rd Brush Retaining Plate— Auto-Lite GCJ-51 


419 


1 


75 per 


.07 


XA2358 


SPRING, 3rd Brush-Auto-Lite GBW-45 


419 


3 


75 per 


.05 


XA2359 


SCREW, Frame-Auto-Lite GK 20 


419 


2 


150 per 


.10 


XA2360 


WASHER, lock Vs"— Auto-Lite X-199 


419 


2 


★ * 


.05 


XA2361 


GASKET, C. E. Cover-Auto-lite GBW-69 


419 


1 


* * 


.01 


XA2362 


COVER, Commutator End— Auto-Lite GBW-1068B 


419 


1 


150 per 


.12 


XA2363 


LOCKWASHER, No. 8-Auto-lite X-195 


419 


13 


★ # 


.05 


XA2364 


SCREW, No. 8—32x5/1 6"— Auto-Lite 8X-888 . . .' 


419 


4 


* * 


.05 


XA2365 


BAND, Generator Head— Auto-Lite GCS-1024 


419 


1 


1/4 


.25 


XA2366 


NUT, Head Band No. 10-32-Auto-Lite 8X-794 


419 


4 


* ★ 


.05 


XA2367 


SCREW, No. 10-32x1 Vs "-Auto-Lite 8X-715 


419 


1 


100 per 


.05 


XA2368 


WASHER, Armature Lock— Auto-Lite 8X-205 


419 


1 


150 per 


.05 


XA2369 


RETAINER, Bearing Generator— Auto-Lite GG-6 


419 


2 


20 per 


.05 


XA2370 


WASHER, Felt Generator— Auto-Lite GG-164 


419 


2 


* * 


.01 


XA2371 


RETAINER, Felt-Auto-Lite GG-176 


419 


1 


75 per 


.02 


XA2372 


OILER, Hinge Top Generator— Auto-Lite X-489 


419 


1 


A * 


.05 


XA2373 


KEY, Shaft 7/16"-Auto-Lite X-261 


419 


2 


25 per 


.05 


XA2374 


SCREW, Nd. 1 0-32x5 /16"-Auto-Lite 8X-321 


419 


4 


★ ★ 


.05 


XA2375 


WASHER, No. 10— Auto-Lite X-196 


419 


14 


* * 


.05 


XA2376 


SCREW, No. 8-32x9/ 16"-Auto Lite 8X47 


419 


2 


* * 


.05 


XA2377 


WASHER, No. 8,— Auto-Lite 12X195 


419 


2 


* * 


.05 
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XA2378 


WASHER No. 8, Auto-Lite 8X-350 


419 


2 


* * 


.05 


XA2379 


RESISTANCE, Regulator Carbon — Auto-Lite TC-51 ... 


419 


1 


100 per 


.15 


XA2380 


FUSE, Generator 5 Amp.— Auto-Lite X-842 


419 


1 


* * 


.05 


XA2381 


SCREW, No. 10-32x3 16"- Auto-lite 8X-1004 


419 


2 


* * 


.05 


XA2382 


INSULATION, Generator Fuse— Auto-Lite TC-48 


419 


1 


★ * 


.01 


XA2383 


SPRING, Voltage Regulator— Auto-Lite TC-49 


419 


1 


100 per 


.01 


XA2384 


HOLDER, Voltage Regulator Fuse— Auto-Lite TC-1050. . 


419 


1 


50 per 


.08 


XA2385 


NUT, Voltage Regulator Cover— Auto-Lite TC-1079. . . . 


419 


1 


a * 


.05 


XA2386 


COVER, Voltage Regulator— Auto-Lite TC-1082C.... 


419 


1 


1 


.30 


XA2387 


BUSHING, Generator Field Insulation— 

Auto-Lite GAR-211 


419 


1 


* * 


.03 


XA2388 


BRUSH, 3rd Generator— Auto-Lite GDF-1013 


419 


1 


75 per 


.25 


XA2389 


ARM, Generator Main Brush— Auto Lite GCJ-26 


419 


3 


a • 


.02 


XA2390 


ASSEMBLY, Generator 3rd Brush— 

Auto-Lite GCJ-1014 


419 


1 


75 per 


.40 


XA2391 


BRUSH, Generator Main -Auto-Lite GDF-1012 


419 


2 


75 per 


.25 


XA2392 


GUARD, Generator Oil— Auto-Lite GBW-72 


419 


1 


* * 


.05 


XA2393 


GASKET, Generator Oil Guard— Auto-Lite GBW-73 . . 


419 


1 


* * 


.01 


XA2394 


HEAD, Generator Drive— Auto-Lite GCJ-2086 


419 


1 


2 


P.O.A. 


XA2395 


WICK, Generator Felt— Auto-Lite GAR-73 


419 


1 


100 per 


.03 


XA2396 


COVER, Generator Wick— Auto-Lite GAR-98A 


419 


1 


100 per 


.01 


XA2397 


BEARING, Generator Commutator— Auto-Lite GBF-79. . 


419 


1 


35 per 


.15 


XA2398 


GASKET, Generator Cover— Auto-Lite TC-127 


419 


1 


100 per 


.02 


XA2399 


SCREW, No. 10-32x' 4 "-Auto-lite 8x-312 


419 


1 


* * 


.05 


XA2400 


COIL, Left Generator— Auto-Lite GDS-1007A 


419 


1 


3 4 


1.35 


XA2401 


POLE, Generator— Auto-Lite GDS-29 


419 


2 


3 4 


.40 


XA2402 


SCREW, Starter— Generator Pole— Auto Lite CK 38 


419 


6 


50 per 


.01 


XA2403 


COIL, Generator Right— Auto-Lite GDS-1008C 


419 


1 


3 4 


1.35 


XA2404 


TERMINAL POST, Generator Left Coil-Auto-Lite X-1425 


419 


1 


50 per 


.05 


XA2405 


TERMINAL POST, Generator Right Coil-Auto-Lite X-755 


419 


1 


50 per 


.05 


XA2406 


ASSEMBLY, Generator Lead— Auto-Lite GAL-298 


419 


1 


100 per 


.09 


XA2407 


INSULATION, Generator Field Connection— 

Auto-Lite GAL-44 


419 


1 


* * 


.02 


XA2408 


INSULATOR, Generator Terminal Connection- 

Auto Lite GBW-66 


419 


1 


* * 


.02 


XA2409 


INSULATOR, Generator Terminal Connection — 

Auto-Lite GBW-67 


419 


1 


a * 


.02 


XA2410 


BUSHING, Generator Insulating— Auto Lite GCT-25.. 


419 


1 


★ * 


.02 


XA2411 


BUSHING, Generator Insulating— Auto-Lite GCY-25.. 


419 


1 


* A 


.03 


XA2412 


WASHER, Generator Insulating— Auto-Lite GBW-34. . . 


419 


1 


* * 


.01 


XA2413 


INSULATION, Generator Field Connection — 

Auto-Lite GAA-32 


419 


1 


* A 


.01 


XA2414 


WASHER, Generator Insulating— Auto-Lite GC-26 ... 


419 


1 


A A 


.01 


XA2415 


WASHER, >4 "-Auto Lite 8X-361 


419 


1 


A A 


.05 


XA2416 


WASHER, No. 14— Auto-Lite X-193 


419 


2 


A A 


.05 


XA2417 


NUT, No. 14-24— Auto-Lite 5X-177 


419 


3 


A A 


.05 


XA2418 


WASHER, No. 10 32-Auto Lite 5X-1377 


419 


1 


A A 


.05 


XA241 9 


WASHER, No. 1 0 — Auto-Lite BX 349 


419 


1 


A A 


.05 


XA2420 


SCREW, Hex 5 16"-24x 5 8 "-Auto-Lite X-113 


419 


2 


A A 


.05 


XA2421 


GOVERNOR ASSEMBLY-Buda K-40504 


421 


1 


8 


25.40 


XA2422 


NUT, Hex *-'4 "—28 — Pierce X 21 f 


421 


3 


50 per 


.06 


XA2423 


PIN, Taper l"x7 8" — Pierce X-82 


421 


2 


200 per 


.05 


XA2424 


SCREW, 10-24x 3 4 "-Pierce X 824 


421 


4 


A A 


.06 


XA2425 


WASHER, No. 10 Governor— Pierce X-540 


421 


4 


A A 


.04 


XA2426 


BRACKET, Adjusting Screw— Pierce G-4203 


421 


1 


*'2 


2.40 


XA2427 


LINK, Spring Eye-Pierce G-3947 


421 


1 


3 


.06 


XA2428 


BUS M ING, Drive Shaft-Pierce G-3168 


421 


1 


1 4 


.26 


XA2429 


SHAFT, Lever— Pierce G-4208 


421 


1 


1 2 


1.20 


XA2430 


BODY, Governor— Pierce G-4201 


421 


1 


2 


6.90 


XA2431 


SPRING, Governor-Pierce SN-1270 


421 


1 


3 8 


.40 


XA2432 


LEVER, Governor Adjusting — Pierce G-4619 


421 


1 


J 4 


.75 


XA2433 


NUT, Hex 12 24 -Pierce X-888 


421 


1 


50 per 


.05 



P. O. A.— Price on application. 
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XA2434 


SCREW, Fillester Head 1 2-24x1 */ 2 "-Pierce X-846 ... 


421 


1 


200 per 


.08 


XA2435 


ELBOW, Governor Oil Line— Pierce 4776 


421 


1 


5 per 


.35 


XA2436 


UNION, Governor Oil Half Line 48-F-3/16 

Buda 120703 


421 


1 


5 per 


.08 


XA2437 


OIL LINE, Governor Assembly— Buda 3863 


421 


1 


l /2 


1.25 


XA2438 


SCREW, Bumper— Pierce G-5113 


421 


1 


* * 


.12 


XA2439 


SPRING, Bumper— Pierce SN-266 


421 


1 


3 per 


.15 


XA2440 


PLUG, Welch — Pierce X-454 


421 


1 


30 per 


.06 


XA2447 


COTTER, 3/23 "x 3 4 "-Pierce X-425 


421 


1 


* * 


.02 


XA2448 


NUT, 3 s" — 24 — Pierce X-763 


421 


1 


50 per 


.05 


XA2449 


GEAR, Governor— Pierce 2810 


421 


1 


l 8 


2.00 


XA2450 


KEY, Woodruff No. 2— Pierce 8X-461 


421 


1 


* « 


.12 


XA2451 


CAP, Governor Body— Pierce G-4200 


421 


1 


1 3 4 


4.50 


XA2452 


SCREW, 5/16x 3 4"— Buda 100121 


421 


6 


25 per 


.04 


XA2453 


SHAFT, Spider— Pierce G-4205 


421 


1 


1 


1.80 


XA2454 


SPRING, Bearing Retainer— Pierce G-4159 


421 


1 


* * 


.25 


XA2455 


BEARING, Governor— Pierce X-310 


421 


1 


3 per 


1.80 


XA2456 


GASKET, Governor— Pierce G-4209 


421 


1 


St * 


.05 


XA2457 


SPIDER, Assembly— Pierce A-1938 


421 


1 


1 2 


1.80 


XA2458 


SLEEVE, Thrust— Pierce G-4206 


421 


1 


3 3 


1.80 


XA2459 


WEIGHTS— Pierce G 4449 


421 


2 


3 8 


.60 


XA2460 


PIN, Weights-Pierce G 5950 


421 


2 


* * 


.16 


XA2461 


RETAINER, Bearing— Pierce G-3040 


421 


2 


l 8 


.03 


XA2462 


WASHER, Spacing— Pierce G-5210 


421 


2 


* * 


.01 


XA2463 


WASHER, Spacing — Pierce G-3804 


421 


2 


* * 


.30 


XA2464 


BEARING, Governor— Pierce X-328 


421 


2 


3 4 


.50 


XA2465 


RING, Snap— Pierce G-3494 


421 


4 


30 per 


.30 


XA2466 


SHAFT, Rocker— Pierce G-6905 


421 


1 


1 


.60 


XA2467 


YOKE, Governor— Pierce G-6026 


421 


1 


*4 


2.16 


XA2468 


BEARING, Governor Thrust— Pierce X-339 


421 


1 


3 8 


.90 


XA2469 


LEVER-Pierce G-4306 


421 


1 


3 8 


1.10 


XA2470 


LINK ASSEMBLY-Buda K40155 


421 


1 


J 4 


1.40 


XA2471 


SCREW, Hex > 4-28x7/8 "-Pierce X-557 


421 


1 


l 8 


.20 


XA2472 


WASHER, >4" Pierce X 463 


421 


1 


* * 


.06 


XA2473 


PIN, Idler Gearshaft 3 1 6 "x 1 2 " — Buda 103720 


422 


1 


* ★ 


.04 


XA2474 


STUD SHAFT, Idler Gear-Buda 4452 


422 


1 


1>4 


2.60 


XA2475 


LOCKSCREW, Idler Gearshaft-Buda 1454 


422 


1 


10 per 


.20 


XA2476 


GASKET, Lockwasher V'-Buda 105453 


422 


3 


100 per 


.04 


XA2477 


NUT, Idler Gearshaft Lock Blind— Buda 2453 


422 


1 


1 6 per 


.22 


XA2478 


SCREW, Idler Gear Thrust — Buda 1458 


422 


1 


1 2 per 


.10 


XA2479 


WASHER, Idler Gear Thrujt-Buda 3432 


422 


1 


5 per 


.30 


XA2480 


BUSHING, Idler Gear— Buda 4220 


422 


1 


*2 


.24 


XA2481 


GEAR, Idler — Buda 4455 


422 


1 


8*2 


6.25 


XA2482 


CLIPS, Cable Tube-Buda 1710 


422 


2 


4 per 


.15 


XA2483 


CABLE TUBE-Buda 4742 


422 


1 


1 ] 2 


1.50 


XA2484 


STUD-Buda 1709 


422 


2 


8 per 


.16 


XA2485 


RING, Rubber-Buda 3729 


422 


1 


150 per 


.05 


XA2486 


SPARK PLUG-Buda H-11629 


422 


6 


6 per 


.65 


XA2487 


ASSEMBLY, Ignition Cable — Buda 4736 


422 


1 


3 per 


2.25 


XA2488 


PIN, for Spiral Spring — Bosch PN-731 


423 


2 


* * 


.05 


XA2489 


SPRING, Spiral— Bosch SP-736 


423 


1 


*2 


.75 


XA2490 


CAM, Impulse Coupling — Bosch CA 739 


423 


1 


l 2 


.50 


XA2491 


WEIGHTS, Impulse Coupling — Bosch SA-65972 


423 


2 


J 2 


.50 


XA2492 


PLATE, Impulse Coupling— Bosch HB-7328 


423 


1 


1 2 


1.50 


XA2493 


SCREW, Arrester Plate-Bosch SC-732 


423 


1 


* + 


.10 


XA2494 


LOCKWASHER, Arrester Plate-Bosch WA-1116 


423 


1 


it + 


.05 


XA2495 


PACKING, Impulse Coupling-Bosch PK-83361 


423 


1 


3 8 


.25 


XA2496 


PLATE, Arrester Packing — Bosch PL-7366 


423 


1 


3 8 


2.00 


XA2497 


WICK, Felt Spring— Bosch PK-734 


423 


1 


J 4 


.05 


XA2498 


HOUSING, Impulse Coupling-Bosch HG-73120 


423 


1 


1 1 8 


2.60 


XA2499 


DISC, Impulse Coupling-Bosch DC-739 


423 


1 


3 per 


1.00 


XA2500 


LOCKWASHER, Impulse Coupling Shaft— Bosch WA-5-16 


423 


1 


St St 


.05 
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XA2501 


NUT, H«x V'- Boich NT-83544 


. . 423 


1 


Vi 


.20 


XA2502 


KEY, Woodruff— Bo»ch KY-1004 


. . 423 


1 


Vi 


.05 


XA2503 


HUB, Keyed Impulse Coupling— Bosch FL-7323.... 


. . 423 


1 


1 


.85 


XA2504 


NUT, Hub Impulse Coupling— Bosch NT-75768 .... 


. . 423 


1 


V4 


.15 


XA2505 


WASHER, Star— Bo*h WA-75863 


. . 423 


1 




.05 


XA2506 


FLANGE, Adjustable Coupling— Bosch FL-7325.... 


. . 423 


1 


Vi 


1.25 


XA2507 


FLANGE, Exhaust Manifold— Buda 1352 


. . 426 


1 


3 


.15 


XA2508 


CAPSCREW, Manifold Flange 7/16"-14xl 3 A"~ 
Buda 100149 


. . 426 


3 


15 per 


.06 


XA2509 


GASKET, Exhaust Manifold Flange— Buda 1353 


. . 426 


1 


30 per 


.15 


XA2510 


LOCKWASHER, Manifold Flange-Buda 103322 ... 


. . 426 


3 


40 per 


.01 


XA2511 


NUT, Manifold Flange 7/ 16"— 14— Buda 115773.. 


. . 426 


3 


15 per 


.20 


XA2512 


MANIFOLD, Intake and Exhaust— Buda K-40230. . . . 


. . 426 


1 


39 


35.00 


XA2513 


PLUG, Square Head— Buda 103867 


. . 426 


2 


30 per 


.04 


XA2514 


GASKET, Exhaust Port Center— Buda 4316 


. . 426 


1 


Vi 


.22 


XA2515 


GASKET, Manifold Port— Buda 4317 


. . 426 


2 


% 


.22 


XA2516 


GASKET, Manifold Port Ends— Buda 4318 


. . 426 


2 


Vi 


.16 


XA2517 


PLUG, Pipe Vi Square Head— Buda 103865 


. . 426 


2 


V* 


.04 


XA2518 


NUT, Manifold Stud 3V'x24"— Buda 114547 


. . 426 


14 


16 per 


.08 


XA2519 


WASHER, Manifold Stud 3 /i"— Buda DE-40036 . . . . 


. . 426 


14 


100 per 


.15 


XA2520 


LOCKWASHER-Boich WA-288 


. . 424 


4 


* * 


.05 


XA2521 


LOCKWASHER— Bo»ch WA 98922 


. . 424 


4 


200 per 


.05 


XA2522 


SCREW, Magneto— Boich SC-24-4CA 


. . 424 


1 


200 per 


.05 


XA2523 


SCREW, Distributor Plate— Bosch SC-1037-CA .... 


. . 424 


4 


* * 


.05 


XA2524 


LOCKWASHER-Bosch WA-528 


. . 424 


1 


* * 


.05 


XA2525 


RING, Window— Boich RG-5210 


. . 424 


1 


* * 


.05 


XA2526 


LOCKWASHER— Botch WA-5280 


. . 424 


1 


* * 


.05 


XA2527 


WINDOW-Boich WN-521 


. . 424 


1 


30 per 


.05 


XA2528 


PLATE, Distributor— Bosch DP-52234 


. . 424 


1 


V* 


3.85 


XA2529 


GASKET, Distributor— Bosch GA-524 


. . 424 


1 


100 per 


.15 


XA2530 


CARBON BRUSH— Boich BR-529 


. . 424 


1 


100 per 


.25 


XA2531 


RING, Shaft-Bosch SP-5254 


. . 424 


1 


* ★ 


.05 


XA2532 


GEAR, Rotor-Bosch GE-5252 


. . 424 


1 


Vi 


.65 


XA2533 


GEAR, Distributor— Bosch GE-5283 


. . 424 


1 


Vi 


2.10 


XA2534 


LOCKWASHER, Rotor Gear-Boich WA-1070 


. . 424 


1 


200 per 


.05 


XA2535 


RING, Shaft-Bosch SP-1021 


. . 424 


1 


* * 


.05 


XA2536 


SHAFT, Gear-Bosch SD-5249 


. . 424 


1 


100 per 


.10 


XA2537 


COTTER-Bosch PN-1007 


. . 424 


1 


* * 


.05 


XA2538 


LOCKWASHER— Boich WA-1012 


. . 424 


1 


150 per 


.05 


XA2539 


WICK, Cam-Bosch WK-5231 


. . 424 


1 


• * 


.05 


XA2540 


LEVER-Bosch LE-5236 


. . 424 


1 


50 per 


.60 


XA2541 


LOCKWASHER— Boich WA-6-3-CA 


. . 424 


3 


* * - 


.05 


XA2542 


SCREW-Bosch SC-37-5CA 


. . 424 


1 


200 per 


.05 


XA2543 


BRACKET-Bosch BK 5259 


. . 424 


1 


50 per 


1.30 


XA2544 


CONDENSER— Boich CW-5232 


. . 424 


1 


* * 


.70 


XA2545 


BRACKET— Boich BK-566 


. . 424 


1 


100 per 


J5 


XA2546 


BRACKET— Retaining — Bosch BK-5283 


. . 424 


1 


50 per 


.05 


XA2547 


LOCKWASHER— Boich WA-5-4 


. . 424 


1 


200 per 


.05 


XA2548 


SCREW, Contact Bracket— Bosch SC-39-5CA 


. . 424 


2 


* * 


.05 


XA2549 


LOCKWASHER— Boich WA-21-4 


. . 424 


1 


200 per 


.05 


XA2550 


SCREW, Bracket- Boich SC-41-8CA 


. . 424 


1 


* * 


.05 


XA2551 


LOCKWASHER— Boich WA21-5 


. . 424 


1 


* * 


.05 


XA2552 


PLATE, Locking-BoKh PL-52125 


. . 424 


1 


50 per 


.05 


XA2553 


MAGNETO-Buda H-11848 


. . 425 


1 


12 


42.50 


XA2554 


IMPULSE COUPLING-Buda H-11849 


. . 425 


1 


2 


9.75 


XA2555 


SCREW- Boich SC -1060 


. . 425 


1 


200 per 


.05 


XA2556 


SCREW-Bosch SC-37-8A 


. . 425 


2 


200 per 


.05 


XA2557 


COVER— Boich NP-5222 


. . 425 


1 


50 per 


.10 


XA2558 


COVER— Boich CV-52126 


. . 425 


1 


50 per 


.15 


XA2559 


GASKET— Boich GA 5215 


. . 425 


1 


* * 


.05 


XA2560 


WASHER-BoKh WA-5281 


. . 425 


1 


200 per 


.05 


XA2561 


COIL— Bosch CL-5238 


. . 425 


1 


Vi 


5.15 
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XA2562 


HOUSING-Bosch HG-5216 


425 


1 


8 


8.25 


XA2563 


WASHER— Bosch WA-81751 


425 


3 


* * 


.05 


XA2564 


WASHER-Bosch IS-222 


425 


1 


100 per 


.05 


XA2565 


WASHER— Bosch WA-5245 


425 


1 


200 per 


.05 


XA2566 


BEARINGS— Botch BA-60226 


425 


2 


40 per 


1.55 


XA2567 


ROTOR-Bosch RT-5294 


425 


1 


1 Vi 


11.75 


XA2568 


BRACKET-Buda K-40138 


425 


1 


3 


2.50 


XA2569 


SCREW, %-16-1-Buda 100134 


425 


16 


20 per 


.04 


XA2570 


SCREW, V»"-16-3"-Buda 100140 


425 


1 


10 per 


.06 


XA2571 


SCREW, %-16-l-Ve"-Buda 108588 


425 


1 


20 per 


.04 


XA2572 


DOWEL— Buda 117879 


425 


1 


50 per 


.04 


XA2573 


GASKET-Buda 1639 


426 


1 


200 per 


.04 


XA2574 


NUT, Vi"— 20— Buda 117060 


426 


1 


30 per 


.05 


XA2575 


SPRING, Oil Filler Cover-Buda RSE-312 


426 


1 


1/4 


.24 


XA2576 


ASSEMBLY, Oil Filler and Breather— Buda 4569 


426 


1 


4 


3.50 


XA2577 


COVER, Oil Filler— Buda RSE-311 


426 


1 


3 per 


.80 


XA2578 


BOLT, Oil Filler Cover-Budo 101379 


426 


1 


50 per 


.05 


XA2579 


Oil FILTER, Deluxe-Buda H-11677 


427 


1 


10 


16.00 


XA2580 


ASSEMBLY, Cover-Deluxe CUS-100 


427 


1 


li/* 


3.75 


XA2581 


ASSEMBLY, Relief Valve-Deluxe JCUS-32-34 


427 


1 


1 l /2 


1.50 


XA2582 


GASKET, Relief Valve-Deluxe JCUS-31 


427 


1 


100 per 


.10 


XA2583 


COVER, Relief Volve-Deluxe JCUS-21 


427 


1 


1/4 


1.00 


XA2584 


GASKET, Relief Valve Cover— DeLuxe JCUS-30 


427 


1 


100 per 


.20 


XA2585 


CAP, Oil Filter Perforated— DeLuxe CUS-24 


427 


1 


1/4 


1.00 


XA2586 


CARTRIDGE, Oil Filter-DeLuxe DE-56119 


427 


1 


1V4 


1.05 


XA2587 


BODY, Oil Filter-DeLuxe CS302M 


427 


1 


2 


4.75 


XA2588 


GASKET, Oil Filter Body— DeLuxe CS-56 


427 


1 


100 per 


.20 


XA2589 


GASKET, Bote-DeLuxe CS-195 


427 


1 


50 per 


.20 


XA2590 


BASE, Oil Filter-Deluxe CSB-41 


427 


1 


3 /4 


5.00 


XA2591 


STUD and TUBE ASSEMBLY— Deluxe CS-1 21-49 


427 


1 


1i h 


1.50 


XA2592 


GASKET, Stud and Tube— DeLuxe CS-51 


427 




150 per 


.05 


XA2593 


PLUG, Oil Filter-DeLuxe CS-50 


427 


1 


25 per 


.26 


XA2594 


GASKET, Oil Filter Plug— DeLuxe CS-52 


427 


1 


150 per 


.09 


XA2595 


CAPSCREWS-Deluxe 122133 


427 


4 


15 per 


.15 


XA2596 


PAN, Oil-Buda 4531 


428 


1 


17 


12.00 


XA2597 


GASKET, Oil Pan Sides— Buda 4539 


428 


2 




.12 


XA2598 


CAPSCREWS, VV'— Buda 2525 


428 


3 


50 per 


.04 


XA2599 


BRACKET, Oil Float-Budo H-12000 


428 


1 


1 


2.85 


X A 2600 


COTTER, Float Screen 3/32"xl W'-Buda 108636 


428 


1 


200 per 


.01 


XA2601 


SCREEN, Oil Float— Buda DE-3284 


428 


1 


Vi 


1.30 


XA2602 


PLUG-Buda 103870 


428 


1 


1/4 


.16 


X A 2603 


GASKET, Oil Pan Ends— Buda 4541 


428 


2 


30 per 


.10 


XA2604 


GASKET, Oil Bracket-Buda 1526 


428 


1 


200 per 


.04 


X A 2605 


ADAPTOR, Oil Level Gauge— Buda H-12035 


428 


1 


30 per 


.35 


XA2606 


GAUGE, Oil Lever-Buda K-40249 


428 


1 


10 per 


.50 


XA2607 


OIL PUMP ASSEMBLY (Not illustrated)— Buda 5875 . . 


429 


1 


6 V* 


14.50 


XA2608 


COVER, Includes Shafts-Budo 5877 


429 


1 


11/4 


2.75 


XA2610 


GASKET, Oil Pump Cover— Buda 1508 


429 


1 


100 per 


.05 


XA2611 


GEAR, Driver— Buda 5879 


429 


1 


* A 


2.50 


XA2612 


BODY, Oil Pump-Buda 5876 


429 


1 


2 V* 


4.75 


XA2613 


LOCKWASHER, Oil Pump to Case 5/16"-Budo 108579 


429 


4 


100 per 


.02 


XA2614 


DOWEL, Oil Pump to Case— Buda 1547 


429 


2 


50 per 


.06 


XA2615 


GASKET, Oil Pump to Case— Buda 1546 


429 


1 


100 per 


.04 


XA2616 


GEAR, Idler— Buda 5880 


429 


1 


1/2 


2.50 


XA2618 


LOCKWASHER, Oil Pump Cover Star 1 / 4 "— Buda 114604 


429 


6 


200 per 


.01 


XA2619 


CAPSCREW, Oil Pump Cover l A— 20xH"— Buda 106319 


429 


6 


50 per 


.04 


XA2620 


SEAT, Oil Pressure Relief Valve— Buda DE-40318.... 


429 


1 


30 per 


.35 


XA2621 


BALL, Oil Pressure Relief Valve— Buda 104924 


429 


1 


20 per 


.06 


XA2622 


SLEEVE, Oil Pressure Relief Valve— Buda DE-40317... 


429 


1 


15 per 


.28 


XA2623 


SPRING, Oil Pressure Relief Valve— Buda 3545 


429 


1 


40 per 


.05 
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XA2624 


GASKET, Oil Pressure Relief Valve— Buda 1530 . . . . 


, . . 429 


1 


50 per 


.04 


XA2625 


CAP, Oil Pressure Relief Valve-Buda 5529 


, . . 429 


1 


12 per 


.28 


XA2626 


BUSHING, Connecting Rod (Sold only with 

Connecting Rod)— Buda 4253 


.. 430 


6 


Va 


.50 


XA2627 


PISTON AND PIN-Buda K40188 


. . 430 


6 


5Vi 


7.20 


XA2628 


RING, Piston 4th-Buda K40204 


. . 430 


6 


10 per 


.26 


XA2629 


RING, Piston 3rd-Buda K40203 


. . 430 


6 


12 per 


S7 


XA2630 


RING, Piston 1st and 2nd— Buda K40147 


. . 430 


12 


16 per 


.30 


XA2631 


PIN, Piston-Buda 4207 


. . 430 


6 


3 /4 


1.20 


XA2632 


SPRINGS, Piston Pin Retaining— Buda 4204 


. . 430 


12 


100 per 


.08 


XA2633 


CONNECTING ROD-Buda 4379 


. . 430 


6 


5 Vi 


5.50 


XA2634 


BOLT, Connecting Rod— Buda DE4217 


. . 430 


12 


Va 


.35 


XA2635 


NUT, Connecting Rod Bolt— Buda DE4218 


. . 430 


12 


20 per 


.10 


XA2636 


SPRING, Filler Cap-Perfex G24040 


. . 431 


1 


tk * 


.15 


XA2637 


CAP, Radiator— Perfex A-9-1 


.. 4C1 


1 


2 


1.50 


XA2638 


PLUG, Pipe-Ctsk. Head 1 V4" 


. . 431 


1 


Vi 


.19 


XA2639 


TANK, Top-Perfex G1308 


. . 431 


1 


48 


22.50 


XA2640 


GASKET, Cork (5 pieces make up 2 Gaskets)— 

Perfex G24028 


. . 431 


2 


* * 


.18 


XA2641 


TUBE, Overflow— Perfex G21499 


. . 431 


1 


Va 


.90 


XA2642 


NUT, Hexagon— Perfex G2004 


, . . 431 


64 


50 per 


.60* 


XA2643 


WASHER, Core-Perfex G21841 


. . 431 


4 


Vi 


.38 


XA2644 


CORE, Radiator Assembly— Perfex TC415 


. . 431 


1 


47 


43.50 


XA2645 


SCREW, Cap-Perfex G2038 


, . . 431 


24 


20 per 


.02 


XA2646 


SIDE, Radiator— Perfex G5730, 


. . 431 


2 


18 


8.25 


XA2647 


TANK, Bottom— Perfex G407 


. . 431 


1 


34 Vi 


15.00 


XA2648 


STUD, Support— Perfex G21141 


. . 431 


2 


Vi 


.90 


XA2649 


SUPPORT, Radiator— 4206A501 


. . 431 


2 


Vi 


.35 


XA2650 


NUT, Hexagon 5 /b" N. C 


. . 431 


12 


Vi 


.03 


XA2651 


PLUG, Pipe Square Head 1 W Male W.l 


.. 431 


1 


Vi 


.12 


XA2652 


NIPPLE, Close 1 W W. 1 


.. 431 


1 


3 /i 


.13 


XA2653 


ELL, Street— V4"x45° W.l 


.. 431 


1 


Va 


.20 


XA2654 


NIPPLE, Close W W. 1 


, . . 431 


1 


14 per 


.05 


XA2655 


COTTER, l/16"x Vi "—Perfex 578 


. . 431 


2 


A * 


.10* 


XA2656 


PIN, Hinge-Perfex G21094 


. . 431 


1 


15 per 


.08 


XA2657 


HOSE, Radiator-1 -7/8" I.D.x4" Rubber 


. . 431 


2 


Va 


.13 


XA2658 


NIPPLE, Special-21 2A20 


.. 431 


1 


1 Vi 


1.25 


XA2659 


BOLT, Machine 5 /i"x1 3 /i" N.C 


. . 431 


2 


Vi 


.07 


XA2660 


PLATE, Serial Number— Perfex G24000 


. . 431 


1 


* * 


.15 


XA2661 


NIPPLE, 1 Vi"x3" W.l. Thread on one end 


. . 431 


1 


3 /4 


.16 


XA2662 


HOSE, Radiator- 1-7/8" I.D.x3Vi" Rubber 


. . 431 


2 


Va 


.12 


XA2663 


TEE, Reducing 1 l /2"x Vi"xl Vi" W. 1 


. . 431 


1 


1 Vi 


.75 


XA2664 


COCK, Brass Stop Vi" 




1 


3 /4 


1.95 


X A 2665 


PIPE, W'xl Vi"—' Thread on one end— W.l 


. . 431 


1 


Vi 


.05 


XA2666 


HOSE, Rubber— 3 4" I.D.x7" 


. . 431 


1 


Va 


.15 


XA2667 


PIPE, Drain C808-33 


. . 431 


1 


Wa 


.20 


X A 2668 


SHROUD, Fan with Screen— Perfex A-ll-57 


. . 431 


1 


14 


15.00 


XA2669 


BOLT, Stove— Round Head Va "x V 2 " 


. . 431 


6 


50 per 


.02 


XA2670 


NUT, Square— Vi" Galvanized 


. . 431 


8 


75 per 


.01 


XA2671 


BOLT, Stove— Round Head Vi"xl^4" Galvanized .. 


. . 431 


8 


30 per 


.02 


XA2672 


CLAMP, Hose— l 3 i" 3 ply with bolt— Clancy 


. . 431 


8 


Va 


.20 


XA2673 


PIPE, Inlet-21 2B22 




1 


V/a 


3.00 


XA2674 


BRACE, Radiator-21 2A21 


. . 431 


1 


lVi 


1.60 


XA2675 


PIPE, Outlet-21 2B23 


. . 431 


1 


3 Vi 


2.75 


XA2676 


ELBOW, Outlet-21 2B24 


. . 431 


1 


2H 


1.85 


XA2677 


SCREEN, Shroud— Perfex 


. . 431 


1 


8 Vi 


7.00 


XA2678 


STARTING MOTOR-Budo K-40505 


. . 432 


1 


32 Vi 


48.00 


XA2679 


BEARING, Bronze— Auto-Lite MG-77A 


. . 432 


1 


30 per 


.20 


XA2680 


ASSEMBLY, Housing-Auto-life PS-1050 


. . 432 


1 


6 


4.50 


XA2681 


DOWEL-Auto-Lite MAB-88 


. . 432 


1 


* * 


.01 


XA2682 


SLEEVE-Auto-Lite EB-7819S 


. . 432 


1 


15 per 


.30 


XA2683 


SCREW (short) Heod-Auto-Lite EB-7806 


. . 432 


1 


♦ * 


.08 
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XA2684 


WASHER-Auto-Lite EB-108 


. 432 


2 


* * 


.01 


XA2685 


SCREW, Long— Auto-Lite EB-7807 


432 


1 


150 per 


.07 


XA2686 


BEARING, Bronze— Auto-Lite ML-21A 


. 432 


1 


25 per 


.20 


XA2687 


ASSEMBLY, Bearing— Auto-Lite ML2027A 


. 432 


1 


1 2 


1.00 


XA2688 


ASSEMBLY, Armature— Auto-Lite ML-2035 


. 432 


1 


9‘2 


17.00 


XA2689 


ASSEMBLY, Bendix-Auto-Lite EBA-11 


. 432 


1 


2 


5.50 


XA2690 


SPRING, Drive Bendix— Auto-Lite EB-8705 


432 


1 


1 2 


.55 


XA2691 


HEAD, Drive Bendix— Auto-Lite EB-8503 


. 432 


1 


l 4 


.45 


XA2692 


WASHER, Armature— Auto-Lite MG-61 


. 432 


1 


50 per 


.05 


XA2693 


WASHER, Armature— Auto-Lite GK-174A 


. 432 


1 


100 per 


.01 


XA2694 


WASHER, Frame Screw— Auto-Lite XI 014 


. 433 


2 


* * 


.05 


XA2695 


ASSEMBLY, Field and Frame— Auto-Lite ML-2025 . . . 


. 433 


1 


12 


12.50 


XA2696 


WASHER, Terminal Post— Auto-Lite MG-68 


. 433 


2 


* * 


.01 


XA2697 


BUSHING-Auto-Lite MG-70 


. 433 


1 


* * 


.02 


XA2698 


BUSHING, Terminal— Auto-Lite MG-69 


. 433 


1 


* * 


.02 


XA2699 


WASHER, Terminal— Auto-Lite MG-22 


. 433 


2 


p •* 


.01 


XA2700 


WASHER, 3 8" Terminal-Auto-Lite X-201 


. 433 


2 


* ★ 


.05 


XA2701 


WASHER POST, Terminal 3 8-16-Auto-Lite MG-27. . 


. 433 


1 


50 per 


.15 


XA2702 


NUT, 3 8"— 16 Terminal-Auto-Lite 5X-179 


. 433 


2 


* * 


.05 


XA2703 


COIL, Field L.R.— Auto-Lite ML-1008 


. 433 


1 


l/ 2 


1.00 


XA2704 


COIL, Field L.L.— Auto-Lite ML-1009 


. 433 


1 


1 2 


1.00 


XA2705 


COIL, Field U.R. -Auto-Lite ML-1010 


. 433 


1 


1 '2 


1.00 


XA2706 


POLE— Auto-Lite MH-29 


. 433 


4 


>2 


.80 


XA2707 


CONNECTOR, Terminal— Auto-Lite MH-28 


. 433 


1 


* * 


.06 


XA2708 


TERMI NAL— Auto-Lite X-983 


. 433 


2 


* * 


.05 


XA2709 


LEAD, Field Coil-Auto-Lite MO-17 


. 433 


1 


50 per 


.25 


XA2710 


INSULATION, Field Connection— Auto-Lite MR-32 . . . 


. 433 


1 


A * 


.01 


XA2711 


COIL, Field U.L.— Auto-Lite ML-1007 


. 433 


1 


1 2 


1.00 


XA271 2 


ASSEMBLY, Head-Auto-Lite ML-2090 


. 433 


1 


1 1 4 


4.25 


XA2713 


HEAD, Only— Auto-Lite ML-1090-S 


. 433 


1 


1 


2.25 


XA2714 


SCREW, Head Bond-Auto-Lite X-715 


. 433 


1 


100 per 


.05 


XA2715 


BAND, Head-Auto-Lite GX-1024 


. 433 


1 




.25 


XA2716 


BEARING, Bronze— Auto-Lite MAL-40A 


. 433 


1 


50 per 


.20 


XA2717 


COVER, C. End-Auto-Lite MG-1084S 


. 433 


1 


50 per 


.05 


XA2718 


SCREW, Frame— Auto-Lite MH-20 


433 


2 


>e 


.10 


XA2719 


BRUSH, Commutator— Auto-Lite MH-54 


. 433 


4 


25 per 


.20 


XA2720 


CONNECTOR, Ground— Auto-Lite MH-53 


. 433 


2 


100 per 


.12 


XA2721 


NUT, No. 10-32— Auto-Lite X-794 


. 433 


2 


* * 


.05 


XA2722 


INSULATION, Spacing— Auto-Lite GK-162 


433 


2 


* * 


.01 


XA2723 


HOLDER, Brush— Auto-Lite GT-14 


. 433 


2 


100 per 


.04 


XA2724 


BUSHING, Insulating— Auto-Lite GT-35 


. 433 


2 


* * 


.04 


XA2725 


INSULATOR-Auto Lite GT-32 


. 433 


2 


* * 


.03 


XA2726 


SPRING, Brush— Auto-Lite MG-74 


433 


2 


* * 


.05 


XA2727 


WASHER, Insulating— Auto-Lite GT-37 


. 433 


2 


* * 


.01 


XA2728 


CLIP, Brush Post— Auto-Lite GT-41 


433 


2 


★ * 


.01 


XA2729 


SCREW, No. 8— 32x Lu "—Auto-Lite 8X-122 


. 433 


4 


A * 


.05 


XA2730 


GASKET, Timer Gear Housing— Buda 4044 


434 


1 


20 per 


.20 


XA2731 


STUD, Access. Drive Hsg. — Buda 4040 


. 434 


4 


l 4 


.06 


XA2732 


GEAR HOUSING-Buda 4446 


434 


1 


25 


17.50 


XA2733 


CAPSCREWS, Timing Gear Hsg.— Buda 4054 


434 


6 


1 5 per 


.12 


XA2734 


LOCKWASHER, * 2 " Shakeproof-Buda 115551 


434 


6 


30 per 


.02 


XA2735 


GASKET, Timing Gear Housing— Buda 4055 


. 434 


1 


20 per 


.35 


XA2736 


BAFFLE PLATE, Gear Housing— Buda 4447 


434 


1 


‘2 


.10 


XA2737 


BOLTS, Timing Gear Hsg. Dowel— Buda 4052 


434 


2 




.30 


XA2738 


OIL SEAL, Timing Gear Cover— Buda PA117 


. 434 


1 


>4 


.85 


XA2739 


COVER, Timing Gear— Buda 4445 


. 434 


1 


18 


6.60 


XA2740 


FRONT SUPPORT-Buda 4448 


. 434 


1 


5*2 


4.25 


XA2741 


BOLT, >V‘— 20— Buda GE284 


434 


2 


30 per 


.38 


XA2742 


NUT, Support-Buda BE 259 


. 434 


1 


25 per 


.10 


XA2743 


SHIM-Budo CUE 371 


434 


1 


1 5 per 


.06 


XA2744 


CRANK, Starting— Buda H-12242 


434 


1 


5 


3.00 


XA2745 


VALVE, Intake-Budo 4310 


. 435 


6 


l 4 


1.30 
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• 


XA2746 


VALVE, Exhaust— Buda 4329 


435 


6 


Vi 


2.00 


XA2747 


RETAINER, Valve-Buda 1364 


. 435 


12 sets * * 


.08 


XA2748 


GUIDES, Intoku— Buda 1345 


435 


6 


Va 


.40 


XA2749 


GUIDES, Exhaust-Buda 1315 


435 


6 


Va 


.40 


XA2750 


INSERT, Exhaust Valve Seat— Buda 4239 


. 435 


6 


10 per 


1.10 


XA2751 


SEAT, Valve Spring Upper— Buda 5337 


435 


12 


20 per 


.06 


XA2752 


SPRING, Valve-Buda 5976 


435 


12 


Va 


.45 


XA2753 


SEAT, Valve Spring Lower— Buda 1313 


, 435 


12 


20 per 


.10 


XA2754 


DOWEL, Valve Lifter Bracket— Buda 1305 


435 


6 


30 per 


.06 


XA2755 


NUT, Valve Cover Stud— Buda 2065 


435 


4 


50 per 


.06 


XA2756 


GASKET, Valve Cover Stud Nut— Buda 1359 


435 


4 


200 per 


.02 


XA2757 


VALVE, Cover— Buda 4070 


435 


1 


5 


1.40 


XA2758 


GASKET, Valve Cover— Buda 4033 


435 


1 


15 per 


.24 


XA2759 


PLATE, Valve Chamber Baffle— Buda D4346 


435 


1 


Va 


.65 


XA2760 


LIFTER, Valve-Buda 5996 


435 


12 


Va 


1.90 


XA2761 


NUT, Valve Lifter Adjusting Screw— Buda 4305 


435 


12 


50 per 


.05 


XA2762 


SCREW, Valve Lifter Adjusting— Buda 4304 


435 


12 


15 per 


.35 


XA2763 


BRACKET, Valve Lifter-Buda 5997 


435 


3 


4 Vi 


3.85 


XA2764 


STUD, Valve Cover— Buda 4357 


435 


4 


Va 


.06 


XA2765 


WATER, PUMP, Assembly— Buda K40365 


436 


1 


16 


29.00 


XA2766 


KEY, Water Pump Shaft Woodruff— Buda 1654 . . . . 


436 


1 


100 per 


.06 


XA2767 


IMPELLER, Water Pump-Buda 2651 


436 


1 


3 /4 


1.30 


XA2768 


GASKET, Cover-Buda 1627 


436 


1 


100 per 


.05 


XA2769 


COVER, Water Pump— Buda 2698 


436 


1 


5 


5.00 


XA2770 


EXTENSION, Zerk Elbow Vi" Imperial-Buda 120B. . 


436 


1 


Vi 


.25 


XA2771 


ELBOW, Zerk 1/9" St'd (Street L)-Buda 120401 


436 


1 


Va 


.10 


XA2772 


FITTING, Zerk No. 1662-Budo 3568 


436 


1 


Vi 


.20 


XA2773 


NUT, Packing Front— Buda 2691 


436 


1 


Va 


S5 


XA2774 


WRENCH, Water Pump Spanner-Buda CUE835 .... 


436 


1 


Va 


.20 


XA2775 


GLAND, Paekinfl-Buda 2692 


436 


2 


Vi 


.30 


XA2776 


PACKING, Water Pump-Buda 2687 


436 


4 


30 per 


.12 


XA2777 


BUSHING, Cover-Buda 3628 


436 


1 


Vi 


.55 


XA2778 


SCREW, Cover '/4-20xVs"-Budo 117471 


436 


5 


50 per 


.02 


XA2/79J 


SPRING, Water Pump Coupling Chain Link— 

Buda 1406 


436 


1 


* * 


.04 


XA2780 


CHAIN, Water Pump Coupling— Buda 1409 


436 


1 


% 


1.65 


XA2781 $ 


LINK, Water Pump Coupling Chain— Buda 1407 

includes Coupling 


. 436 


1 


* * 


.22 


XA2782 


DOWEL, Water Pump-Buda 2697 


436 


2 


150 per 


.05 


XA2783 


NUT, Pump to Water Jacket Vi"— 28— 

Buda 120367 


436 


4 


Va 


.04 


XA2784 


GASKET, Pump to Water Jacket— Buda 1625 


436 


1 


Vi 


.06 


XA2785 


COUPLING, Water Pump-Buda 2478 


436 


1 


H 


1.40 


XA2786 


NUT, Packing Rear— Buda 2690 


436 


1 


3i 


.55 


XA2787 


BUSHING, Body-Buda 3627 


436 


1 


Va 


.45 


XA2788 


BODY, with Bushing— Buda 4573 


436 


1 


5 Vi 


5.75 


XA2789 


SHAFT, Water Pump-Buda 2675 


436 


1 


2 


5.50 


XA2790 


CONNECTION, Water Inlet-Buda 1640 


436 


1 


3 Vi 


.85 


XA2791 


PLUG, Water Pump Inlet Conn. Drain— Buda 103866. 


436 


1 


Vi 


.04 


XA2794 


GASKET, Water Inlet— Buda 1645 


436 


1 


30 per 


.04 


XA2795 


SCREWS, Dist. Plate l /4"-28-7/8"-Buda 114402.. 


436 


6 


40 per 


.02 


XA2796 


SPACER, Distributor Plate — Buda 5897 


436 


6 


50 per 


.10 


XA2797 


PLATE, Distributor— Buda 5058 


436 


1 


3 Vi 


250 


XA2798 


TUBE, Distributor— Buda 4069 


436 


1 


Vi 


.18 


XA2799 


GASKET, Water Jacket Cover-Buda 4058 


436 


1 


16 per 


.30 


XA2800 


STUDS, Water Pump Connection— Buda 4389 


436 


4 


40 per 


.10 


XA2801 


COVER, Water Jacket-Buda 4387 


436 


1 


Vi 


7.70 


XA2802 


CAPSCREWS, Water Jacket Cover >/<"- 20 xV 4 "- 

Buda 100109 


436 


20 


200 per 


.05 


XA2803 


CAPSCREWS, Water Jacket Cover Vi"— 20x1"— 

Buda 100110 


436 


8 


40 per 


.04 



$ Included in XA2780 change. But can be ordered separately. 
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XA2804 


ELBOW, 5/ 1 6"x Vi "— Weatharhaad W49x5 


. . 437 


4 


20 per 


.23 


XA2805 


NUT, Vi "x5/ 1 6"— Waatherhead A4125 


. . 437 


6 


15 per 


.25 


XA2806 


UNION, 5/16"— Weatherhead W42x5 


, . . 437 


2 


15 per 


.23 


XA2807 


NUT, 5/ 1 6"— Weatherhead W41x5 


, . . 437 


2 


20 per 


.17 


XA2808 


CLIP, Fuel Line— 200A633 


, . . 437 


2 


50 per 


.30 


XA2809 


TUBING, Copper 5/16"x8'0" (.049 Wall) 


. . 437 


1 


1 


.75 


XA2810 


HOSE, W'xii"- Weatherhead 


. . 437 


1 


10 per 


.75 


XA2811 


HOSE, l /4"x9"— Weatherhead 


. . 437 


1 


25 per 


.30 


XA2812 


BOLT, Machine 3V'x1" N.C 


. . 437 


4 


20 per 


.03 


XA2813 


STRAP, Fuel Tank-77FB12 


. . 437 


2 


7 Vi 


2.85 


XA2814 


BLOCK, Oak— 4225D531-3 


. . 437 


2 


Vi 


.30 


XA2815 


SUPPORT, Fuel Tank-4225D531-4 


. . 437 


2 


BVi 


1.75 


XA2816 


NUT, Hexagon Vt" N.C 


. . 437 


8 


30 per 


.80’ 


XA2817 


NUT, Square— Vi" N.C 


. . 437 


3 


75 per 


.40’ 


XA2818 


CAP, casy-on Filler— Eaton GD 297 


. . 437 


1 


Vi 


.60 


XA2819 


BUSHING, Split— 200A417 


. . 437 


1 


16 per 


.10 


XA2820 


BOLT, Stove Round Head Vi*"xl Vi" 


. . 437 


1 


40 per 


.02 


XA2821 


CLIP, Fuel Line— 4225A925 


. . 437 


1 


*/4 


.75 


XA2822 


PLUG, Pipe-Square Head Vi" 


. . 437 


1 


20 per 


.04 


XA2823 


PLUG, Drain— 4225A91 1 


. . 437 


1 


1 Vi 


70 


XA2824 


PIPE, Stand-4225D 117-4 


. . 437 


2 


1 


1.00 


XA2825 


BOLT, Machine— Vs"xl */«" N.C 


. . 437 


4 


Vi 


.07 


XA2826 


WASHER, Flat St'd 


. . 437 


8 


12 per 


.60’ 


XA2827 


BOLT, Stove — Round Head l /4"x2" 


. . 437 


8 


30 per 


.02 


XA2828 


SUPPORT, Fuel Line-4225A701 


. . . 437 


2 


16 per 


.25 


XA2829 


TUBING, Vi "x68"— Weatherhead 


. . 437 


1 


Vi 


2.25 


XA2830 


COUPLING, Reducer l /i" to Vi" M.l 


, . . 437 


2 


16 per 


.10 


XA2831 


BUSHING, Reducer 4236A29 


. . 437 


2 




.30 


XA2832 


TANK, Fuel 55 Gal. 51PM63D 


. . 437 


1 


100 


45.50 


XA2833 


BOLT, Eye— 4236A274 


. . 438 


2 


Vfe 


.40 


XA2834 


PULLEY, Swivel— 2"— Pritxlaff 


. . 438 


2 


1 


.40 


XA2835 


CABLE, Aircraft— 7x19 Tinned 18xl7'0" 


. . 438 


1 


1 


2.05 


XA2836 


NUT, Hexagon— 3/16" N. C 


. . 438 


2 


* * 


M 


XA2837 


PULLEY, Side— 2"— Pritzlaff 25 


. . 438 


1 


Vi 


.12 


XA2838 


BOLT, Stove-Round Head 3/16"x%" 


, . . 438 


2 


100 per 


.50’ 


XA2839 


WASHER, Flat-3/16" 


. . 438 


4 


* * 


.10 


XA2840 


NUT, Hex. Half-5/16" N. C 


. . 438 


3 


100 per 


.70’ 


XA2841 


WASHER, Flat-5/16" U. S. Std 


, . . 438 


4 


100 per 


.20 


XA2842 


THIMBLE, Cable-Aircraft Vi"xll/32" I.D 


. . 438 


2 


150 per 


.05 


XA2843 


SCREW, Cap-Hex. Head 5/16"xlVi" N.C 


. . 438 


1 


25 per 


.01 


XA2844 


BRACKET, Lever with WxVi" Round Head Rivet- 
212 B 1 


. . 438 


1 


2 


1.80 


XA2845 


DISC, Friction— Ross E-35-DS 


, . . 438 


2 


50 per 


.10 


XA2846 


LEVER, Hand-212 D 375 


. . 438 


1 


1 Vi 


2.75 


XA2847 


CAP, Hand Lever— Ross E-116-E-6692 


. . 438 


1 


Vs 


.70 


XA2848 


SCREW, Cap— Fillister Head VV'xl" N.C 


. . 438 


2 


50 per 


.03 


XA2849 


WIRE, Blue Annealed No. 22x8" 


. . 438 


6 


* * 


.01 


XA2850 


BRACKET, Pulley-21 2B 263 


. . 438 


1 


2 l / 4 


.85 


XA2853 


ENGINE, 6 Cyl. Ga«-Buda 212UA1 


. . 439 


1 


1215 


620.00 


XA2855 


CLUTCH, Engine— Twin Diic X7350A 


. . 439 


1 


112 


104.50 


XA2856 


LINK, Connecting— D'amond XTT1 23304 


. . 439 


1 


Vi 


M 


XA2857 


CHAIN, Drive V\" Pitch Four Strand, 198 

Pitch Length— Diamond XTT1 23304 


. . 439 


1 


45 


62.35 


XA2858 


SPROCKET, Engine-42348147 


439 


1 


8 3/ 4 


24 50 


XA2859 


PLATE, Retainer— 4225A34A 


. . 439 


1 


Vz 


1.50 


XA2860 


PLATE, lock 4213A176 


. . 439 


1 


20 per 


.30 


XA2861 


FITTING, Alemite— Alemite AI186 


. . 439 


1 


20 per 


.14 


XA2862 


COUPLING, Pipe Vi" W. 1 


. . 439 


1 


16 per 


.10 


XA2863 


NIPPLE, V 4 "x2" 




1 


14 per 


.06 


XA2864 


KEY, Straight— 4226A696 


. . 439 


1 




.25 


X A 2865 


SLINGER, OIL— 4226A554 


. . 439 


1 


Vi 


.24 


XA2866 


BRACKET, Magnetic Switch— 21 2A60 


. . 439 


1 


Vi 


.35 
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Koehring 




Illust. 


Amt. 


Weight 


Price 


Part No. 


Name and Description 


on Page 


Rqd. 


Lbs. 


Each 


XA2867 


BOLT, Stove-Round Head 3/16"xW' 


. . 439 


2 


100 per 


.50 


XA2869 


MAGNETIC SWITCH, Auto-Lite SS 4007 


. . 439 


1 


l l /4 


3.00 


XA2872 


RADIATOR, with Shroud-Perfex 4234D140A 


. . 439 


1 


153 


56.00 


XA2873 


COVER, Battery 212UA28 


.. 439 


1 


2 Vi 


3.00 


XA2874 


NUT, Wing-Va" N.C 


. . 439 


2 


10 per 


.06 


XA2875 


WASHER, Plain— 


. . 439 


2 


25 'per 


M' 


XA2876 


BATTERY, 6 Volt- 19 Plate-Globe V89 


. . 439 


1 


57 


20.95 


XA2877 


ROD, Tie 200A214 


.. 439 


2 


3 /4 


.35 


XA2878 


NUT, Hexagon— Vi" N.C 


. . 439 


4 


15 per 


.02 


XA2879 


TRAY, Battery-2 12UA29 


. . 439 


1 


2 3 /4 


3.25 


XA2880 


MUFFLER, Engine 64D931A 


. . 440 


1 


15V* 


6.35 


XA2881 


BOLT, Machine 3 /e"x5" N.C ! 


. . 440 


1 


Vi 


.05 


XA2882 


PIPE, Exhaust-21 2UA14A 


. . 440 


1 


14 


6.75 


XA2883 


HOUSING, Muffler— 52-3 1 5A 


. . 440 


1 


2 V* 


1.85 


XA2884 


SCREW, Cap— Hex. Head V*"xl Vs u N.F 


. . 440 


2 


Ve 


.04 


XA2885 


SUPPORT, Radiator and Engine— 21 2UA6 


. . 440 


1 


77 Vs 


45.00 


XA2886 


BOLT, Machine 3 / 4 " x 3" N.C 


. . 440 


2 


V* 


.11 


XA2887 


WASHER, Bevel 3 /i" 




2 


V'4 


.06 


XA2888 


WASHER, Lock 3 i" 


. . . 440 


6 


25 per 


.01 


XA2889 


NUT, Hexagon— 3 /V' N. C 


... 440 


6 


1/4 


.04 


XA2890 


PIN, Fuel Pump Link— 855016 


. . 417 


2 


* * 


.02 


XA2891 


TERMINAL, Generator Lead X-767 


, .. 419 


2 


* * 


.02 


XA2892 


SCREW No. 10— 32— 7/16"— X-723 


, . . 421 


2 


♦ ★ 


.06 


XA2893 


SCREW, Cap-Hex. Head 3 4"x3" N.F 


, . . 440 


2 


V* 


.12 


XA2894 


CLEANER, Air— Donaldson E7764 


. . 440 


1 


9 Vi 


7.25 


XA2895 


BUSHING, Reducer— 1 "x 3 /4" 


. . . 440 


1 


V* 


.10 


XA2896 


ELL, Street 3 /V'x90° 


, . . 440 


2 


V* 


.20 


XA2897 


PIPE, *V'xl3V4" 


. .. 440 


1 


1 Vi 


.40 


XA2898 


SUPPORT, Pipe 4225A886 




1 


3/4 


.40 


XA2899 


ELBOW, 3 4"x90 o 


. . . 440 


1 


Vi 


.15 


XA2900 


NIPPLE, Pipe 3 V'x2LV' 


, .. 440 


1 


Vi 


.08 


XA2901 


CAP, Pipe 3 /«" 


. . 440 


1 


Vi 


.16 


XA2902 


SUPPORT, Rear Engine 21 2B 17 


. . . 440 


1 


37 


20.00 


XA2903 


SCREW, Cap-Hex. Head V«"x2V4" N.F 


. . . 440 




V* 


.11 


X A 2904 


COCK, Water Cylinder Drain— Buda DE 55109 . 


. .. 414 




15 per 


.30 
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DESCRIPTION 



The Kohler Electric Plant Model E consists of a direct connected 
gasoline engine driven generator set. 

The engine is a four cylinder valve -in-head unit with a 2 n bore 
and a 3” stroke. Oil bath air cleaner, conventional type carbur- 
etor, high tension magneto, and fuel pump are included as standard 
equipment . 

A plunger type oil pump forces oil to main bearings and rocker 
arms. The rods and cylinders are splash lubr5cated. 

The plant is started by means of a hand crank and operates at a 
speed of 1000 R.P.M. The generator is compound wound 115 volts, 
DC, and has a rated capacity of 1500 watts. 

The cooling system if of the thermo syphon type with radiator and 
fan o 



SAFETY PRECAUTIONS AND PROPER OPERATING PROCEDURE 



When the plant Is uncrated, a general inspection should be made 
to determine whether It has been damaged in transit. The governor 
operating lever should be checked to observe whether it moves 
freely, and before the plant is placed in operation, starting In- 
structions should be followed as covered in detail on Page 10. 



WARRANTY 



We warrant and will replace free of charge for a period of three 
months from date of delivery of plant to original consumer, all 
parts of Kohler Electric Plants returned to our nearest branch 
office, prepaid, which our examination shall disclose to our sat- 
isfaction to be defective in manufacture. 

This warranty shall not apply to any electric plant which shall 
have been repaired or altered by anyone other than an employee of 
the Manufacturer, or which has been improperly Installed or re- 
paired, neglected or operated contrary to our instructions. 

We make no warranty whatever In respect to the battery or magneto 
Inasmuch as they are warranted by their respective manufacturers. 

This warranty is in lieu of all other warranties, obligations, 
and liabilities on our part, express or implied, and we neither 
assume nor authorize any other person to assume for us, any other 
liability in connection with the sale of Kohler Electric Plants. 
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SPECIFICATIONS OF MODEL E 



OPERATION — Designed for hand starting. Self-contained and com- 
pact. 

ENGINE -- Four cylinder, four cycle, valve-in-head type, bore 2", 
stroke 3", 1000 R.P.M., 3 horsepower. High tension magneto igni- 
tion. Enclosed mechanical governor maintains constant voltage and 
regulates fuel consumption to load. 

GENERATOR — 1500 watts, 115 volt DC. Four pole, compound wound 
with self-adjusting brushes. Will operate electric motors up to 
1-1/2 H.P. 

LUBRICATION — Pressure pump forces oil to rocker arms and main 
bearings — splash system to cylinders and connecting rods. 

COOLING -- Water cooled, with efficient radiator and fan. 

FUEL SUPPLY — Fuel pump to deliver gasoline to carburetor. 



WEIGHTS AND MEASUREMENTS 



MODEL 


PLANT 




IENGTH 

INCHES 


WIDTH 

INCHES 


HEIGTH 

INCHES 


WEIGHT 

UNCRATED 


WEIGHT 

CRATED 


E 


35 


15 


36 1/2 


490 LBS. 


600 LBS. 




TOTAL WEIGHT 490 

WEIGHT AT EACH FRONT MTG. HOLE— '—10 
WEIGHT AT EACH REAR MTG. HOLE 235 
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FIGURE 2 



MODEL E, MAGNETO SIDE 



A. 


Starting crank 


G. 


Field resistance 


B. 


Magneto coupling 


H. 


Name plate 


C. 


Carburetor 


I. 


Generator bearing 


D. 


Carburetor operating lever 


J. 


Magneto ground contact 


E. 

F. 


Oil sight hole 
Choker 


K. 


Magneto 
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FIGURE 3 

MODEL E, EXHAUST SIDE 



A. Switch 

B. Radiator inlet 

C. Water outlet manifold 

D. Fan 

E. Oil bath air cleaner 

F. Oil filler opening 



G. Fuel pump inlet 

H. Water drain 

I. Oil level gauge 

J. Clean out plate 

K. Oil drain 
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STARTING A NEW PLANT 



PILL RADIATOR with 
soft water. 

GASOLINE SUPPLY: Gas- 
oline for Kohler plant 
is furnished from 
fuel tank on engine 
of prime unit. Gas- 
oline supply tank of 
engine on machine must 
be filled to operate 
the plant. Fresh non- 
gummy gasoline should 
be used. A regular 
is preferable . 



EXHAUST LINE: Inspect 
exhaust line Joints to 
see that they are pro- 
perly installed and 
tight. 

FUEL LINES: Check all 
fuel line connections 
from plant to tank. 
Connections must be 
tight . 

FUEL PUMP: Operate 
priming lever of fuel 
pump until bowl is 
full. 



FIGURE 4 

Testing Oil Level with Oil Gauge 
(Test when plant is idle) 




Before starting a new plant for the first time, a definite proced- 
ure should be observed. We recommend the following:- 

FILL THE CRANKCASE: The engine holds approximately seven quarts 

of oil and is filled through the top of the cylinder head cover 
marked "OIL FILL HERE". For temperatures above 32° F. use 0E- 
S.A.E. 30 and for temperatures of 32° F. to 0° F. use OE-S.A.E. 
10 -- for temperatures below 0° F. refer to EFSB-L-1000-D. Keep 
the oil level between the marks H and L on the oil level gauge. 
Plant must set level. 

SEE FIGURE 4 



START PLANT: Crank the engine with the hand crank and lift choker 
while doing so. After plant starts, close the main line switch 
and turn on lamps or appliances as required. 

OIL CIRCULATION: After startinganew plant or after changing oil, 
look through the small hole in the cylinder head cover and observe 
whether the oil pump is delivering oil. Oil will be discharged 
from the copper tubing visible in this opening. In the- event the 
oil is not visible, hold the butterfly valve of the carburetor 
almost closed so that the plant operates at very slow speed. Do 
not operate the plant if the oil does not circulate. See "E" Fig. 2 
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OPERATION AND CARE 

To keep your plant in first class operating conditionwe recommend 
inspections at regular intervals. 

AFTER 8 HOURS OF OPERATION 

COOLING SYSTEM: Check the water in the radiator regularly. If 

the plant is exposed to high temperatures, these inspections must 
be more frequent. If the plant is exposed to freezing temperatures, 
use anti -freeze solution. 

FAN BELT: Examine the fan belt. 



OIL: Check oil level in crankcase. 




AFTER 512 HOURS OF 
OPERATION 

MUFFLER : If muffler 

is used clean if nec- 
essary. 

VALVE CIEARANCE: Check 
valve clearances and 
if necessary adjust 
clearance, when plant 
is hot, between .006" 
and .008". 

SPARK PLUGS: Remove, 

clean and adjust. 
Plugs with small elec- 
trodes should be ad- 
justed to .025" and 
plugs with heavy elec- 
trodes should be ad- 
justed from .030" to 
.035". 



FIGURE 5 

Lubrication of Generator Ball Bearing 



GENERATOR BALL BEARING: Lubricate by applying CG. Do not permit 
grease to get on commutator. 

COMPRESSION: Try the engine for compression and if valves leak, 

regrind them. 

FUEL STRAINERS : Check strainers in fuel line and clean if necessary. 

COMMUTATOR: Clean commutator. If necessary, sand brushes and 

commutator with "00" sandpaper. Adjust spring tension of brushes 
evenly. 

MAGNETO: Check the magneto according to instructions on magneto. 



igilized by Google 
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LUBRICATION SYSTEM 

The lubrication system provides for forced lubrication to main 
bearings and rocker arms, and splash to connecting rods, pistons 
and pins. 

Changing Oils The crankcase holds seven quarts of oil and this 
should be changed every 128 hours. 




FIGURE 6 FIGURE 7 



Filling Oil Base Draining Oil Base 

(Capacity 7 Quarts) 

TABLE OF CAPACITY AND LUBRICANT TO BE USED 



UNIT 


CAPACITY 


LOWEST EXPECTED AIR TEMPERATURE 




(APPROX. ) 


ABOVE 32° F. 


32° F. TO 0° F. 


BELOW 0° F. 


CRANKCASE 


7 QUARTS 


OE 

SAE-30 
IGNITION S' 


OE 

SAE - 10 
VSTEM 


REFER TO 
EFSB 
L-1000-D 



The ignition system consists of a high tension magneto, magneto 
cables, and spark plugs. 



Magnetos The magneto requires attention at regular intervals. 

Timing Magneto to Engines First remove the cylinder head cover 
and tighten down the cylinder head and rocker arm bolt nuts securely. 
Next adjust the valve clearance as previously described. 

The firing order Is 1-3-4-2. The engine cylinder at crank end is 
No. 1, and numbered in consecutive order. No. 4 being next to the 
radiator. To place the engine in position, crank the motor until 
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No. 8 valve (first from radiator) has opened and is almost closed. 
Now take hold of No. 7 rocker arm (second from radiator) and turn 
the engine VERY SLOWLY; just keep jarring the handle slightly until 
the least bit of lost motion is felt in No. 7 and No. 8 rocker arms. 
The piston in No. 1 cylinder is now at the top of its stroke and 
in firing position. This can be verified by removing the spark 
plug from No. 1 cylinder and inserting the little finger, a wire 
or screwdriver in the spark plug hole. 

Next set the magneto for firing No. 1 cylinder, - The exact setting 
will vary slightly on different engines; if timed too late, loss 
of power and overheating will result. The best results are obtained 
by advancing the timing until the engine begins to kick back, and 
then retarding the magneto one or two teeth. Mesh the coupling 
teeth together in this position, insert the bolts but leave 
them slack. Start the plant and the magneto will align itself, 
then tighten the magneto in place, taking care that the magneto 
and governor shafts are in line and the coupling is not binding. 
When the magneto is properly located, a very slight lost motion 
will be felt in the magneto coupling. 

REMOVING AND REPLACING MAGNETO: The magneto may be removed with- 

out retiming the engine, by placing timing marks inline when mag- 
neto is removed. If the engine is not moved, it will be in proper 
position when the magneto is replaced. When replacing the magneto, 
turn until setting marks are in line, and mesh the couplings to- 
gether in this position. 

CLEANING BREAKER POINTS: A film of oil or dirt may at timee col- 

lect on the contact points, which will prevent perfect short cir- 
cuiting of the low tension winding. The points are best cleaned 
with a fine file or with a hone, taking care not to round off the 
edges. The points must face up SQUARELY OVER THE ENTIRE AREA. 

ATTACHING CABLES: The firing order is 1-3-4-2. Attach cables ac- 

cordingly. If insulation on cables becomes worn or oil soaked, 
they should be replaced. 




Adjust Gap to 1/32 Inch 

igitized byGoOQle 
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TESTING MAGNETO FOR SPARK: The 

magneto may be tested when engine 
is In operation. To do this, 
disconnect one cable from the 
spark plug. Start the engine 
under its own power and hold the 
end of detached cable within 
l/l6" of engine frame. The spark 
for each cylinder may be tested 
one at a time in this manner. 
Pliers with insulated handles 
should be used for holding the 
cable when making tests with 
plant in operation, or a slight 
shock or burn may result. 

For further inf ormation see pam- 
phlet on magneto. 

SPARK PLUGS; Spark plugs are the 
most common causes of misfiring, 
and in case of trouble they should 
be inspected first. Many times 
the magneto Is blamed for trouble 
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which is due entirely to the spark plugs. If the points are too 
far apart, the windings of the magneto will be forced to carry the 
burden and the armature, condenser or collector ring may break down. 

The distance between points should be .025” for plugs having l/32” 
wire electrodes. Heavy duty plugs, having l/l6” wire electrodes 
should have a gap adjustment of .030” to .035”. This is equiva- 
lent to 1/32”. 

If porcelains are chipped or cracked, they must be renewed or new 
plugs put in. Plugs should be clean inside end out. 

HOW TO TEST FOR SPARK: To test whether spark is being furnished, 
first disconnect magneto ground wire; then remove plug with cable 
attached. Next hold spark plug against engine frame (do not touch 
spark plug points to frame). If a spark is being furnished, it 
will Jump across the gap when engine is cranked. If there Is no 
spark and the magneto is suspected, remove cable from plug and hold 
end of cable l/32 of an inch from engine frame. If magneto is not 
at fault, a spark will be observed as crank is turned. 

The spark plugs may also be tested when engine Is operating by 
short circuiting between end of plug and engine frame. If the plug 
is firing, the speed of motor will be reduced. If shorting out 
the plug has no effect on engine speed, it Indicates the plug Is 
not firing. Be careful of shocks when testing in this manner. 

When necessary to replace spark plugs, order them from the Kohler 
Co. so as to secure the correct type, which Is Important. 



COOLING SYSTEM 

The cooling system consists of a radiator and fan with a thermo 
syphon system. 

FAN: Check the fan belt. Replace if necessary. See Instructions 

on Installing fan belt. 

RADIATOR: Check the water in the radiator the same as you do in 

your car and make sure that the air passages are kept clean and 
the air around the radiator circulates freely. 

If the plant is exposed to freezing temperatures, add anti-freeze 
accordingly. The cooling system holds approximately 9-1/2 quarts. 

AT T T I -FREEZE SOLUTION REQUIRED 

Per Cent Temp, for Temp, for Temp, for Temp, for Pres- 

by Volume Alchohol Glycerine Etheline tone 



Glycol 


10 


♦ 


27° 


P. 


+ 


29°^ 


P. 






20 


+ 


10° 


P. 


+ 


21° 


F. 


+ 16° F. 


+ 17 


30 




10° 


F. 


+ 


12° 


F. 


+ 3° F. 


+ 2 


40 


- 


2° 


P. 




0° 


F. 


- 11° F. 


- 12 


50 


- 


18° 


F. 


- 


15° 


F. 


- 31° F. 


- 35 
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FUEL SYSTEM 

The fuel system consists of fuel pump, carburetor, choker and 
connecting tubing. 

CARBURETOR: The carburetor is not adjustable, except that the 

mixture can be changed by changing the jets. The jets used are 
correct for sea level installations and should not be changed un- 
less the plant is installed at a high altitude. 



DIRT OR WATER IN THE CARBURETOR: When gasoline is dirty, a tiny 
speck of dirt may clog the aperture of a jet, and though the engine 
may continue to work, it does so imperfectly, giving Indications 
of defective carburization. The jets can be quickly cleaned out 
by holding the hand over the air intake for a few seconds when run- 
ning the motor fast, or the jets can be taken out by removing the 



FIGURE 9 

Carburetor 

A — Supply Line 
B--Governor Operating 
Lever 

C — Butterfly Valve 
Lever 

D — Air Line Opening for 
Vacuum Tank (not 
used) 

E- -Screen in Supply 
F — Venturi 
G- -Compensating Jet 
H— Main Jet 
J--Bowl 

K — Overflow Line 
L — Gasket 
M--Cover 




brass hexagon nuts under the carburetor. If the engine speed and 
voltage are unsteady, particularly on light loads the jets need 
cleaning. The carburetor should be washed in gasoline and the Jets 
should be blown clean with compressed air, if available. Water 
may be removed from the. carburetor Jets in the same manner, namely, 
removing the brass hexagon nuts. 



FUEL PUMP: The fuel pump requires very little attention and under 
ordinary operating conditions, will give many hours of service 
without the replacement of any of the parts. With the average 
fuel lift, it Is not necessary to prime the fuel pump and it will 
pick up the gasoline at cranking speed. However, If the pump does 
not pick-up the fuel, it is necessary to prime it. This can be 
done by operating the priming lever. 

If the fuel pump fails to operate after the plant has been in ser- 
vice, it should be disassembled and the worn parts replaced. These 
are illustrated in the parts section and it is not difficult to 
repair the fuel pump. If it Is not convenient to order the parts 
or repair the fuel pump, the entire assembly may be replaced as 
the cost of the unit is not excessive. 
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FIGURE 10 FUEL PUMP 

A Fuel Pump C Overflow Line to Tank from 

B Supply Line from Tank to Carburetor 

Pump D Supply Line to Carburetor 

from Pump 

STARTING SYSTEM 

MANUAL PLANTS: A manual plant must be started with the hand crank 

and the choker must be operated manually. 

The ground button on the magneto Is used for stopping the plant. 

FAILURE TO GENERATE: When first starting a plant. If It falls to 

generate current at a normal speed (about 1000 R.P.M.), the cause 
will most likely be due to loss of residual magnetism, due to shock 
and Jars sustained during shipment. To restore the residual mag- 
netism, it Is only necessary to form a momentary short circuit be- 
tween one of the positive and one of the negative brushes on the 
machine. This can be done by holding a piece of wire so the ends 
of same will each touch a positive and negative brush, when the 
plant is operating. The wire must be instantly removed as soon as 
current is generated. 

The residual magnetism can also be restored by connecting the 
terminals of any low voltage battery between the positive and neg- 
ative terminals. The battery connection must be removed immedi- 
ately as soon as the plant generates. 



by GoOgh 
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OPERATION UNDER ABNORMAL CONDITIONS 



Successful operat ion depends upon s atisfactory operating conditions . 

If the plant is exposed to an unusual amount of dust, dirt, or 
grit, the air cleaner must be given more frequent attention and 
the plant should be protected insofar as possible. 

An effort should be made to keep dust and dirt off of the commu- 
tator as this will cause undue wear of commutator and brushes. 

If the plant is exposed to low temperatures, the cooling system 
must be protected against freezing by the addition of an anti-freeze 
solution. 

A good grade of fuel should be used, and ignition system and valves 
should be checked regularly to facilitate starting. 

If the plant is exposed to unusually high temperatures, ventila- 
tion should be provided and it may be necessary to install auxil- 
iary fans or air ducts. The coolant should be checked in the cool- 
ing system at regular intervals. 

If the plant Is exposed to excess moisture, an effort should be 
made to keep the electrical parts as dry as possible by providing 
ventilation, or operating the plant sufficiently to prevent moisture 
from accumulating on brush holders, cormutator, etc. Moisture is 
a conductor of electricity and harmful to insulation. Excessive 
moisture may cause a short circuit or ground. 



If the plant is placed in storage, cylinders should be treated 
with a non-rusting and non-corrosive lubricant to prevent rusting 
of cylinder walls, pistons and rings. 

Magneto and electrical parts should be protected from oil and 
moisture . 

The cooling system should be protected against freezing by drain- 
ing and adding a small amount of anti-freeze solution so as to 
prevent water in the cooling system from freezing. 

Exposed machine parts which may become corroded or rusted if ex- 
posed to moisture should be protected with a non-rusting solution. 

Spark plugs should be removed from engine and a small amount of 
non-rust non-corrosive lubricant may be placed in the combustion 
chamber after which the engine can be turned over two or three 
times with the hand crank so as to properly coat cylinder walls, 
pistons and rings. 

If the plant is exposed to excess ive moisture, it may be advisable 
to remove the magneto and store It In a dry place. 



PREPARATION OF A PLANT FOR STORAGE 
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SPECIFICATIONS, TOLERANCES, AND CLEARANCES 



1. Intake v^lve seat 


1/32" x 45° Chamfer x 25/32" Dia. 


2. Exhaust valve seat 


1/32" x 45° Chamfer x 25/32" Dia. 


3. Intake valve guide side 
clearance 


.002" 


4. Exhaust valve guide side 
clearance 


. 002" 


5. Intake valve tappet 
clearance 


.006" Hot 


6. Exhaust valve tappet 
clearance 


.006" Hot 


7. Valve timing 


40° Before low dead center 


8* Main hearing diameters 


Front brg. 1.3125", Rear brg. 

* 1.251" 


9. Main bearing diametral 
clearance 


Front brg. .00125", Rear brg. 

.00125" 


10. Main bearing thrust 
clearance 


.004" 


11. Connecting rod bearing 
diameter 


1.249" 


12. Connecting rod bearing 
diametral clearance 


.00075" 


13. Connecting rod bearing 
side clearance 


. 0085" 


14. Camshaft bearing diameters 


Front 1.500", Rear 1.4375" 


15. Camshaft bearing clear- 
ances 


Front. 00195, Rear .00145" 


16. Cylinder bore 


2 . 000" 


17. Piston clearance 


.00175" 


18. Number and type of piston 
rings per piston 


4 Rings (3 plain - 1 oil ring) 


19. Piston ring side and bottom 
clearance 


Side .00125", Bottom .007" 


20. Piston pin diametral 
clearance 


.001" 


21. Ignition timing -maximum 
degrees advance 


Approx. 30° 


22. Recommended types of spark 
plugs 


Champion spark plug No. 7 
18 mm or the equivalent 


Digitized bvGoOQle 
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REPAIRS AND ADJUSTMENTS 



CAUTION: If the plant does not operate properly and the operator 
feels that the plant is at fault, he can test it by opening the 
main line knife* switch and operating the plant to determine if the 
fault lies outside of the machine. However, if the plant does not 
function as it should, repairs or adjustments are necessary. 

OVERLOADING: If properly installed and cared for, the plant can 
be depended upon to furnish 110 volt current up to its rated cap- 
acity. There is a tendency on the part of some operators to put 
a far greater load on the plant than it was ever designed to carry. 
This should not be done. While the Kohler Plant is a very rugged 
and substantially built machine, continued overloading is certain 
to cause trouble and expense. 

SHORT CIRCUITS OR GROUNDS: Short circuits or grounds in the ex- 
ternal wiring system will cause trouble. If the plant begins to 
act erratically and the voltage fluctuates, causing the lights to 
dim and brighten alternately, either the plant is overloaded or 
there is something wrong with the wiring, or with some of the power 
appliances in use. 

STOP THE PLANT IMMEDIATELY AND MAKE AN INVESTIGATION : The trouble 
should be remedied before the plant is again operated. 

OPEN CIRCUIT: The plant will not generate if there is an open 
circuit in the line between the engine and the light or appliance 
that is turned on. An open circuit in the external wiring will not 
affect the operation of the plant except that no light will be ob- 
tained beyond the point where thfe circuit is broken. 

GROUNDED CIRCUIT: The plant described in this manual Is parallel 
wound, and therefore a ground will not affect the operation, unless 
there should be a ground on both the positive and negative sides, 
which would then form a short. 

SHORT CIRCUIT: A short circuit is a condition where a large part 
or the whole of the current generated passes directly from the 
positive to the negative wire. 

TRACING DEFECTS IN WIRING SYSTEM: If the defect is due to an 
open circuit, the location of the trouble is usually easily found 
by tracing the various circuits, turning on different lights, until 
by a process of elimination the place where the circuit Is broken 
can be located. This will usually be a broken wire ora loose con- 
nection easily repaired. If the trouble is due to a short circuit, 
it is not so easily detected. 
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If there are several circuits, try them separately and watch the 
performance of the engine, which will usually indicate on which 
circuit the defect is located. After determining in which circuit 
the trouble occurs, carefully examine the wiring at all points to 
find where the wires touch each other, the ground, or some sub- 
stance which is a conductor of electricity. The trouble will us- 
ually be located at some point where the insulation is worn off by 
chafing against some other substance. If the wires run through 
metal or a wooden conduit, or should there be junction boxes on 
the line where moisture is liable to collect, the difficulty will 
usually be found at one of these places. 

The procedure to be followed in all cases will depend on how the 
system is wired. Defects of this nature can only be discovered by 
careful examination of the different points where trouble is likely 
to occur. 



Repairs or adjustments which may become necessary after a period 
of operation are included in the following instructions in the ap- 
proximate order in which these repairs or adjustments may normally 
occur. 

If the plant will not carry its rated capacity load of approximately 
15 amperes at 110 volts or 1500 watts, the gasoline engine may 
lack sufficient power. This trouble may be due to several condi- 
tions, and perhaps the one condition which, will occur before any 
other is that of a lack of compression due to leaky valves. 

COMPRESSION: To test the engine for compression use the hand 
crank and turn the engine over very slowly. If the compression Is 
good, there will be a noticeable resistance in rotating the engine 
as each of the pistons reach the top of the stroke, and the crank- 
shaft will have a tendency to kick backward. When there is a lack 
of compression In one or more cylinders, the ease of cranking will 
Indicate it. If the exhaust pipe Is removed and the ear placed 
close to the exhaust opening while the motor is revolved by the 
hand crank, it Is possible to judge the compression In this manner. 
If any of the valves or the piston rings are leaking, the escape 
of the confined vapor will make a hissing noise as it passes 
through the leaky valve or by the piston rings. 

Following are the causes of poor compression: 

1. Leaky valves, particularly exhaust valves. 



REPAIRS TO GASOLINE ENGINE 
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2. Improper valve clearance. A clearance of .006” to .008” 
should be maintained. 

3. Leaky spark plug - cracked porcelain or leaky gasket. 

4. Loose cylinder head - leaky gasket - cylinder head not 
pulled down evenly. 

5. Valves not seating properly, due to excessive carbon de- 
posits or sticky valve stems. 

6. Worn or sticking piston rings. 

7. Scored cylinders or worn pistons. 

The engine will not function properly or deliver Its full power 
If the compression is not good, and In case it is found to be at 
fault, the valves should be reground, pistons rings replaced, joints 
made tight, or spark plugs renewed as the case may require. 



REMOVING CYLINDER HEAD: 

Drain all water from cool- 
ing system, after which 
remove all water and gas- 
oline connections. The 
nuts holding rocker arm 
brackets to head should 
then be removed and the 
entire assembly lifted 
off. Remove the eight 
push rods and lay them out 
carefully, so they can be 
replaced in their original 
position. Unscrew the 
nine nuts holding cylinder 
head and lift head and 
carburetor assembly off 
the engine. Be sure not 
to injure the copper as- FIGURE 11 

bestos cylinder head 

gasket. Do not pry the Removing Cylinder Head 

head up with a screwdriver. 

Use a block of wood, tapping gently until the head Is loosened. 
(See Fig. 11.) 

GRINDING VALVES: Remove valves by depressing the valve spring and 

pulling keeper out of slot on the end of the valve stem. Observe 
the marks punched on the cylinder head and valves. Always replace 
the valves in their respective places. 

If, after washing in gasoline, the valves or valve seats are pitted 
(show black specks) or are not seating properly, they should be 
" ground -in” . 

Apply the compound sparingly around the entire valve seat, put a 
light lifting spring over the stem, lubricate the stem and drop 
the valve back Into Its place in the cylinder head. The spring 
should Just barely hold the valve off its seat. A two pronged tool 
that will fit the valves and a hand brace or a screw driver can be 
used to grind the valves. 
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Place the tool in the valve 
head to be ground. Press 
down until the valve is seat- 
ed. Turn the valve a quart- 
er turn, first in one direc- 
tion, then in the other. Do 
this three or four times. 

Release the pressure on the 
valve and the little spring 
will lift it off its seat. 

Now turn the valve about 10 
or 15 degrees to another po- 
sition, and repeat the grind- 
ing. Do this until all the 
compound is rubbed off the 
valve seat. Withdraw the 
valve and put on some fresh 
compound. Repeat the grind- 
ing operations. 

Clean the valve seat in the 
cylinder head and the face of 
the valve with gasoline oc- FIGURE 12 

casionally to see how the 

grinding is progressing. To Grinding Valves 

have a good seat it is nec- 
essary for both to be free of all pits and grooves and for both 
seat and valve to show a uniform light gray band a 11 the way around. 
It is not necessary to have the valve seating across its entire 
width. If the band is 1/32” wide it will make a good seat. When 
finally replacing the valve, oil the valve stem and clean out all 
of the grinding compound from the valve chamber. 



REPLACING THE CYLINDER HEAD: To replace the cylinder head, reverse 
the method given for removing. Carefully clean the joint surfaces 
and the gasket. Replace the push rods in their original positions, 
being certain they center in the sockets in tappets. When replacing 
the nuts holding head to cylinder, tighten down evenly, as there 
is a danger of wrinkling the gasket, causing a water leak. Replace 
all water and gasoline connections. Coat gaskets with grease, 
and be careful to get connections water and air tight. 



It is highly important that the proper clearance of .006 to .008” 
be maintained between the top of valve stemandface of rocker arm. 
If this distance is too great, the valves will open late and close 
early; while if it is too small, they will not close at all, there- 
by causing a great loss of power. 



Before proceeding to adjust the valve clearance, tighten down the 
cylinder head and rocker arm bolts securely. The valve adjustments 
should be made only when the engine is hot; if made when cold, they 
will not be accurate, due to the change in temperatures when the 
engine warms up toa running heat. A .006” gauge is furnished with 
all plants to be used in adjusting the valve clearance. 
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To adjust clearance, proceed 
as follows: Turn the crank until 
the cylinder you ar e working; on 
Is on the firing center and both 
valves are completely closed. 
Also make sure that valves are 
not being held open by carbon 
deposits or a sticky or dirty 
stem. Then insert a gauge mea- 
suring .006” to .008” between 
the face of the rocker arm and 
top of the valve stem. The 
clearance is correct when this 
gauge or its equivalent can just 
be moved. If a gauge is not 
available, send for one. 



In making the adjustment nec- 
essary to secure the proper 
clearance, first loosen the up- 
FIGITRE 13 per lock nut on the rocker arm. 

Then by turning the adjusting 
Adjusting Valve Clearance screw to the right or left, the 

' clearance can be decreased or 
increased. Be sure to lock the adjustment securely with the lock 
nut after adjustment is made. To do this, hold the screw tight 
with a screw driver while the top nut is tightened. (See Fig. 13.) 
Valve clearance adjustment should be made while the engine is warm. 



INSTALLING ENDLESS FAN BELTS: All new plants are fitted with end- 
less type belts and if practicable to do so, we recommend that the 
endless belt be used. When the endless belt is to be installed, 
observe the following instructions: (See Fig. 14.) 



1. Remove generator brushes from brush holders. 

2. Remove eight cap screws from generator housing. 

3. Lift off switch and generator assembly as illustrated. 

4. Lower fan and remove old belt. 

5. Place endless belt over armature, then on flywheel pulley. 

6. Lower fan and slip belt on fan pulley. 

7. Tighten fan in position with proper tension on belt. 

8. Replace generator and switch assembly, being careful that 
the outer race of the generator bearing enters squarely 
into the hole in the armature support bracket. 

9. Replace the eight generator cap screws but before tighten- 
ing them, take a small block of wood and hammer and tap 
lightly against the armature support bracket above and be- 
low the generator ball bearing hole. This together with 
tightening the cap screws, will force the generator frame 
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tightly against the engine bell housing, close up the joint 
and align the generator ball bearing In armature support 
bracket . 

10. Replace generator brushes. 

11. After renerator Is completely assembled start the plant and 
llrten closely tc the generator ball bearing. If it Is 
quiet the bearing Is In alignment. If it is noisy the bear- 
ing is out of alignment. Use a block of wood and hammer 
and tap lightly above and below the bearing until it runs 
quietly. If the support bracket is driven in too far the 
bearing will be out of alignment the other way. The remedy 
is to insert a screw driver between the end of armature 
and pry the bracket out slightly. 




FIGURE 14 

Generator and Switch Removed 

A Wire Accessory D Generator Ball 

B Armature Bearing 

C Commutator E Generator 

Note: - Although the appearance of your plant may differ slightly 
from the above the instructions can be followed. 



Jointed fan belts can be supplied for replacement on plants in the 
field which have flat belts. It must be remembered that a jointed 
belt will not give the service that an endless belt will. The life 
of a jointed belt Is approximately only half that of an endless 
belt. To install jointed belt, lower the fan, pass belt around 
pulley and join ends with fastener. Then adjust fan to secure 
proper belt tension. Jointed fan belts are supplied only for the 
convenience of those who desire them. They are not recommended 
for long life or continuous service. 
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MAJOR REPAIRS TO ENGINE 

REMOVING CYLINDER BLOCK FROM OIL PAN OR SPLITTING THE PLANT 

In case it becomes necessary to make adjustments to the internal 
parts of the engine such as the main bearings, .connecting rod bear- 
ings, wrist pins, fit in new pistons or repair the oil pump, it 
will be necessary to take plant apart in order to obtain access to 
the parts requiring attention. 

The generator and switch maybe removed from the engine as previous- 
ly described under instructions for installing the fan belt. Or, 
the generator can be left bolted to the upper part of the cylinder 
block and the engine split by observing the following instructions: 




FIGURE 15 



Splitting the Plant 

A Magneto 
B Spark Plugs 
C Oil Gauge 
D Gear Cover 
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1. Disconnect the gasoline supply and overflow lines, and wiring. 
Drain the oil from the crank case, the water from the cooling sys- 
tem, and the gasoline from the fuel pump and carburetor. 

2. Remove the ten 5/l6" cap screws which hold the cover in place. 
When the cover is removed the crank gear, cam gear, and magneto 
drive shaft gear are exposed. See Fig.- 15. 

Timing, marks : All crank and camshaft gears are marked to insure 

correct valve timing. The system employed by the Kohler Co. is to 
have the gears so meshed that the single (0) mark on the crank gear 
will be located between the two teeth bearing the ("0”) mark on 
the camshaft gear. 

When removing gear cover careful check should be kept so that the 
fibre cam thrust plug is not forced out and lost. 

3. Disconnect cables and remove spark plugs. Do this before 
splitting the plant, as it will be impossible to remove them after- 
ward. Removing the spark plugs is very necessary to relieve the 
compression so the crankshaft can be turned and the pistons with- 
drawn from the cylinders. 

4. Remove the two 3/8" cap screws from bottom of magneto bracket 
and remove magneto. 

5. Remove the thirteen 5/16" cap screws around both sides of 
cylinder block, (cylinder block oil pan joint.) 

6. Remove the four 3/8" cap screws from lower half of generator, 
(oil pan generator Joints). 

7. Be careful not to withdraw the camshaft when the plant is In 
an upright position, or the tappets will drop Into the oil base and 
be difficult to recover. 

8. Remove the oil gauge and lay to one side so as not to bend 

when block is lifted from oil pan. 

Arrange a suitable platform about 12 inches high on the exhaust 

side of the plant; a strong heavy box will do. Then have someone 
help lift the engine from oil base and lay it on its side, the 
exhaust side down. Endeavor to place the engine in a position so 
that the crankshaft and Its bearings are accessible, and that there 
will be room to work and good light. Tie a string or rubber band 
around the oil pump tappet to prevent it from falling Into the case, 
while working on the engine. Fig. 15 clearly illustrates the var- 
ious parts after the engine has been split. 



CYLINDERS AND PISTONS 



Disconnect the connecting rod bearings and withdraw the pistons 
from the cylinders. Examine the cylinder walls. If* they are worn 
excessively or scored they will have to be re ground and new pistons 
fitted. Clean the pistons and rings with gasoline and examine. 
If the rings are a good fit they wl 11 have a bright , highly polished 
surface all around each ring. If any ringhas dark colored or rusty 
appearing spots or shows tool marks. It indicates that the ring 
does not fit the cylinder walls tightly. 



Goode 
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An ill fitting ring may cause the engine to pump oil and if this 
condition is noticed new rings shouldbeput in; The pistons should 
be fitted .002" smaller in diameter than the cylinder, and with 
rings removed should fit so they will just fall thru the cylinder 
of their own weight when engine is in a vertical position. A good 
way to test the tightness of the pistons, rings and valves is to 
push the piston, (with rings on) up to the top of its stroke al- 
lowing the air above the piston to escape , then with the spark plugs 
in place and the valves closed, pull the piston down to the bottom 
of its stroke. This will create a partial vacuum in cylinder and 
the piston will be hard to withdraw. Hold it in this position for 
a few seconds and release. If rings and valves are tight the dif- 
ference in the atmospheric pressure on the two sides of the piston 
will return the piston back nearly to the top of the cylinder. If 
the piston does not move part way back toward the top of its stroke 
there is a leak past the rings, thru the valves, or spark plug hole. 
The sizes of cylinder bores are stamped on the bosses below the 
spark plug. 



Cylinders which are badly seized or scored because of a lack of 
water or oil should be reground. Semi-finished pistons may be pur- 
chased from the Kohler Co. factory or branch offices for reground 
jobs. After the cylinders have been reground, the pistons should 
be ground to fit the cylinders. 



The cylinders are numbered in consecutive order. No. 1 being next 
to crank end of plant, and No. 4 being next to radiator. The 
pistons must be replaced in the cylinders from which they were re- 
moved. The connecting rods are numbered 1, 2, 3, 4, to correspond 
to the cylinders to which they are fitted. 

Pig. 16 illustrates the method of usingashim when fitting pistons 
to obtain the correct clearance of two thousandths inch. When fit- 
ting new pistons, the piston should not wedge with the shim, but 
a noticeable drag should be felt. Pistons can be furnished ground 
to various oversizes. 



REGRINDING CYLINDERS 



PITTING PISTONS IN CYLINDER 




complete in 
every detail 
with the ex- 



ception of the 
final grind- 
ing. This type 
of piston is 
most general- 
ly used when 
cylinder bores 
have been re- 
finished over- 
size. 



Semi-finished 
pistons are 
also avail- 
able. These 
pistons are 



FIGURE 16 



Fitting Piston with Shim 

A Piston 
B Shim (.002") 
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PISTON PINS 



It is intended that the wrist pin shall fit more tightly in the 
piston than in the connecting rod bushing. If the old wrist pins 
are worn or loose in piston or bushing, new pins or new bushings 
must be put in. The wrist pin should be a tight hand press fit 
in the piston. This means it should fit snugly enough so tnat it 
can only be forced into the piston by the exertion of considerable 
strength, or with very light blows with a stick, such as a hammer 
handle. The wrist pin should be a snug hand press fit in the con- 
necting rod bushing. 

Piston pins used on all Kohler plants are so fitted to be full 
floating; the hardened ground steel pin is fitted to the bronze 
bushing in the upper end of connecting rod. Tension should be such, 
that when the pin is clamped in a vise with connecting rod attached, 
the weight of the rod should be sufficient to allow the rod to drop 
gradually. The same test is applied when fitting pin in piston as 
illustrated in Fig. 17. 

Method employed to retain piston pin in piston is by spring steel 
retainers, which are locked in grooves located in the piston. See 
Fig. 17 (A). After pistons are assembled to connecting rods, they 
should be lined up with the rods, so they will be parallel with 
cylinder walls when connecting rod bearings are tightened. 




FIGURE 17 



Fitting Piston Pin 



A Piston Pin Retainer 
B Piston Pin 
C Connecting Rod 
D Bearings 
E Oil Dip 



F Bearing Shims 
G Oil Hole 
H Piston 
J Piston Rings 
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FITTING BEARINGS 

When fitting new bearings or taking up worn bearing, DO NOT* PIT 
TOO TIGHTLY. After connecting rod bolt nuts have been tighten- 
ed, the tension of the bearing should be such as to allow tlie 
weight of piston and rod to carry the piston and rod downward 
gradually. See Fig. 18. Do not follow general automotive practice 
or bearings will be too tight and prevent engine from cranking. 



MAIN BEARINGS 




If new main or connecting rod bearings are installed they must t>e 
first fitted to the 
main shaft or crank 
pin. Wipe the shaft 
and bearing clean; 
apply a very little 
Persian blue or red 
mixed In oil to the 
shaft; place the bear- 
ing half on the shaft, 
rock it back and 
forth, remove and note 
the impression. With 
a bearing scraper 
carefully cut down 
the high spots where 
the bearing touched 
the shaft. Repeat 
process until you 
have at least 80 per 
cent of the bearing 

touching the shaft. 



Remove the main bear- 
ing caps one at a 
time and examine. If 
cut or scored, scrape 
to fit if practicable, 
or replace with new; 
there should be a 
clearance of about A 
.002". When adjusted B 
properly there must C 
be no lost motion, D 
and the shaft will E 
easily revolve by F 
taking hold of the 
flywheel with the hand. 



FIGURE 18 
Fitting Bearings 



Governor Housing G 
Magneto Bracket H 
Generator J 
Flywheel K 
Oil Pump Tappet L 
Piston M 



Connecting Rod 
Connecting Rod Dip 
Crankshaft 

Main Bearing (Front) 
Crankshaft Gear 
Starting Jaw 



Be sure and replace all split pins or 



wires in main bearing bolts after the nuts are tightened. 



CONNECTING ROD BEARINGS 

Each connecting rod bearing is numbered to correspond with the 
cylinder to which It belongs. If scored, scrape the old bearings 
to fit or put In new ones. When properly adjusted the bearing 
clearance will be about .002". To adjust, connect them up one at 
a time, leaving the rod outside the cylinder. Put In sufficient 
shims or liners, so that when the bolts are tightened the bearing 
will just move on the crank pin without binding. If, after tight- 
ening, the rod be placed In 8 horizontal position, and it drops to 
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a nearly vertical position by its own weight, the fit will be about 
right. See Pig. 18. After finding the correct adjustment remove 
bearing from shaft, attach the piston to the connecting rod, and 
insert it in the cylinder. When connected you should be able to 
just move the bearing from side to side on shaft. The shaft should 
turn easily without sticking or binding in any position, yet there 
must be no lost motion, or the bearing will be noisy when running. 
Be sure and replace all wires or split pins in bearing studs after 
nuts are tightened. 

When replacing c onnecting rod bearing caps they should be so placed, 
that the oil hole in front of oil dip will face toward the exhaust 
side of engine. If the caps are not replaced in this position, 
the bearing will not receive sufficient lubrication. 

CAN & GOVERNOR SHAFT BEARINGS 

If replacement of cam and governor shaft bearings is necessary, the 
plant should be shipped to where facilities for renewal are avail- 
able . 



OIL DIP OP CONNECTING HOD 



The height. of the oil pan is 2-11/16” 




FIGURE 19 



, measured from the level of 
oil base joint to drain slot 
ground in ends of oil pan. 
When the cranks are in the 
bottom center, the top end 
of the oil dip must be ex- 
actly 2-23/32” below the 
level of cylinder block 
joint. This gives a dip of 
l/32 when plant is assembled. 
If new connecting rods are 
put in, the length of dip 
must be carefully adjusted 
to this length. Gauges for 
this purpose are available. 
The hole in the oil dip must 
be to the LEFT looking from 
the crank end of the plant. 
If it is put in improperly, 
the bearing will not be LU- 
BRICATED AND WILL BURN OUT. 
See Fig. 19. 



Neasuring Oil Dip of Connecting Rod 



MESHING OF GEARS 



A Connecting Rod Dip Gauge 
B Connecting Rod Dip 
C Main Bearing (Front) 

D Starting Jaw 
E Camshaft Gear 
F Camshaft Thrust Plug 
G Magneto Driveshaft Gear 



Fig. 19 illustrates the method of 
using tool T-943 Connecting Rod 
Dip Gauge shown at A, for adjusting 
the Oil Dips -to proper length of 
2-23/32 inches from the Crank Case 
Joint . 



The crank and camshaft gears 
are marked SOS. They must 
be so meshed that the two 
O' s will match together. 
NEVER withdraw the camshaft 
while the motor is assembled, 
or the valve tappets will 
drop down and the camshaft 
will not go back in place 
unless you split the plant. 
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TESTING OIL PUMP 



While the motor Is apart wash out the oil pump and oil base with 
kerosene. Operate the oil pump plunger by hand and see that its 
connections are tight. Examine all bolts and nuts to see that none 
are loose. 




FIGURE 20 

Checking Oil Level of Baffle 
Plate 

A — Oil Base E — Oil Grooves 

B — Split Cover for Connecting 

C — Oil Pump Rod Dip 

Plunger F — Baffle Plate 

D— Gauge G — Oil Drain Plug 

Fig. 20 illustrates the method 
of using tool No. SS-177 to 
check the height of the baffle 
plate, which will determine the 
oil level; this is very import- 
ant. If the oil level is too 
high there wi 11 be a possibility 
that the engine will pump oil, 
due to too much oil being 
splashed on the cylinder walls. 
The exact height of the oil 
level in the baffle plate should 
be 2-11/16 Inches from the top 
of the oil pan to the high 
level in baffle plate. 
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OIL BASE 



Fig. 20 is an illustration of 
the oil base. Notice that the 
oil level in the baffle is 
checked with a gauge. The 
importance of checking this 
distance cannot be overesti- 
mated, because if the oil level 
is too high, the plant may pump 
oil, if it is too low, the con- 
necting rod bearing will not 
receive enough oil and it may 
burn out. If the oil pump is 
removed from the base and dis- 
assembled, care s hould be taken 
to fasten all parts securely. 
The screen should be cleaned 
each time the oil is drained. 
It can be removed from base by 
removing the oil dra in assembly. 



REASSEMBLING PLANT 

After all internal adjustments 
are made, clean off both joints 
of oil pan and cylinder block 
and examine the gaskets. If 
any gasket is damaged it must 
be renewed. If you have none 
on hand one may be cut from 
heavy smooth wrapping paper. 
Scrape the joints clean, coat 
the face of cylinder block Joint 
with shellac and press the gas- 
ket firmly in place , being sure 
not to blind any of the holes. 
Pay particular attention to have 
a good fit at the Joint between 
the halves of the oil retainer 
ring next to the flywheel. After 
the gasket has s tuck fast apply 
a little oil to it, remove the 
string or rubber band from the 
oil pump tappet and the top part 
of the engine and set it squarely 
in place. Great care must be 
taken not to displace the gasket 
or an oil leak will result. 

Tighten all flange bolts and 
replace the gear cover, being 
sure the spring and fibre plug 
in camshaft are in place. 
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OIL LEAKS 



Should an oil leak develop in the joint between the cylinder block 
and the oil base, the cap screws in the joint must be tightened. 
If this does not stop the leak the Plant will have to be split, 
and a new gasket put on. 

Should the leak appear to come from behind the magneto, it may come 
thru the cap screw holes where the magneto bracket is fastened to 
the oil base. If this is the case, remove the magneto from the 
bracket, take out the screws one at a time, apply some shellac or 
thick paint to the treads and replace the screws. 

If the oil drips from the drain hole under the flywheel housing, 
there is an oil leak between the halves of the splitcover, or past 
the cap screws that hold the split-cover to the cylinder block or 
oil base. To gain access to the split-cover and cap screws, it is 
necessary to remove the generator cover, generator frame, generator 
ball bearing, armature, spacer, and flywheel. With these parts 
removed, operate the engine and note the location of the oil leak. 

If the leak is in the joint, remove the upper half of the split- 
cover and put in a new paper gasket. If the leak Is thru the cap 
screw holes remove the screws one at a time, apply shellac or thick 
paint to the threads, and replace. The clearance between shaft 
and split-cover must be .004" to .006". 

Do not attempt to repair an oil leak in the split-cover by split- 
ting the plant. For should the oil leak be in the cap screw holes 
of upper half of split cover, access is only obtainable by remov- 
ing flywheel from shaft. 
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TESTING AND REPAIRING GENERATOR 



GENERATOR TROUBLES 



Trouble seldom occurs within the generator and It is usually in- 
dicated by low or high voltage, fluctuation of lights, failure of 
plant to give light, etc. Since these troubles may occur because 
of a failure of another part of the plant, before proceeding to 
work on the generator the cause of the trouble should be located. 
The gas engine may be tested with the brushes removed, and if it 
operates normally the brushes may be replaced; a change in the 
plant’s operation will indicate the generator is at fault. 



The following order of procedure should be used to test the gen- 
erator: - Remove the generator cover and disconnect the wires from 
the switch; which are three in number, (1) Generator lead--nega- 
tive (2) Shunt Field lead, attached to field resistance back of 
switch (3) Generator lead--positive . 

To test the generator with the switch disconnected, connect one 
side of a test lamp to the positieve brush, (upper left) and the 
other side to the negative brush (upper right) and the shunt field 
lead. If light is generated with these connections when the plant 
is in operation, the generator is not at fault. If no light is 
generated, the generator is not functioning and the next step is 
to determine the cause of the trouble. 



This type of plant is parallel wound; neither side of the circuit 
is grounded to the frame and it is an easy matter to ascertain if 
a ground exists, by alternately short circuiting between the pos- 
itive brush holder and the generator frame, or between the negative 
brush and the generator frame while the plant is in operation. If 
a ground exists it will be indicated by sparking; its location can 
be found by testing the field coils separately, and the brush rig- 
ging. 



In order to test the field colls, current from some source must be 
available to secure a flow thru the windings. As the plant will 
not be running, storage battery or dry cell current must be used. 
If available, a test light of proper voltage or a bell may be used 
as an Indicator. If a test light or a bell is not at hand, connect 
one end of the coll to the battery terminal (use 4 to 6 volts) and 
note If there Is a spark. When flowing current thru the colls 
without some resistance In the line as a test light, the contact 
must be only momentary on account of the danger of overheating and 
damaging the coil. 



Remove all wiring from switch terminals; ground one end of the 
test wire on generator frame; apply other end to coll terminals if 
current flows, one or more of the colls are grounded. To determine 
which, raise each of the coils separately from the frame with a 
screw driver after loosening cap screws. If the ground is removed 
when one of the coils Is raised in this manner, It will be an In- 
dication that it is grounded to the frame. Place insulating paper. 



TESTING GENERATOR IN GENERAL 



TESTING GENERATOR FOR GROUNDS 



TESTING FIELD COILS 



TESTING FIELD COILS FOR GROUNDS 
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oiled muslin, or mica between the coil and frame, and after tight- 
ening cap screws test again. If it Is impossible to correct the 
ground by this method, it will be necessary t o remove the generator 
from the machine, disconnect the coils from each other, and try 
each coil separately. 



REMOVING GENERATOR 

Follow the procedure on installing fan belt Figure 14 for removing 
the generator. 

HOW TO REPAIR GROUNDED FIELD COILS 

Grounded field coils which cannot be re pa Ire d without being removed 
should be repaired by dissembling the generator and removing the 
grounded coil. Examination will usually show where the Insulation 
is cut or worn thru. After test ing the coil and finding the ground, 
insulate the bare spot and put the coil back in service. 

TESTING BRUSH RIGGING FOR GROUNDS 

To test the brush rigging for grounds, disconnect all wires from 
the brush terminals and remove the brushes from the commutator. 
The brush must not touch the rigging or armature support bracket 
while making the test. With one end of the test wire grounded to 
the generator, connect the other end to the brush holder; if the 
circuit is completed the brush holder is grounded. Test each brush 
holder In this manner. 

TO REPAIR GROUNDED BRUSH HOLDER 

To repair a brush holder that is grounded. It is necessary to re- 
move it from the rigging and install a new fibre bushing and fibre 
washers . 



TESTING FIELD COILS FOR OPEN CIRCUIT 

Remove all wiring from the switch terminals. Attach test wire to 
terminal on coil 767, apply other end of test wire to terminal on 
coil 764. If current flows, the circuit is complete. If current 
r'oes not flow there is an open circuit in one or more of the coils, 
to determine which, unsolder the pig tails and test out the wind- 
ing of each separately. An open circuit is something that rarely 
occurs within the coil Itself, unless the coil has been burned out 
as a result of a bad ground or a short circuit. They are more 
likely to occur where the pig tails are soldered together. 

HOW TO REPAIR OPEN CIRCUIT IN FIELD COILS 

If the open circuit is In the pig tail connections it can easily 
be repaired by resoldering the taping, but if the wire Is broken 
inside the coll, the insulation will have to be removed, the coll 
opened up and the ends of the wires joined. In such cases it is 
better to put in a new coil, as it would be a difficult job to 
open up and rewind a coil In the field. 

SHORT CIRCUIT IN COILS 

A short circuit between the windings of the field coils will be 
Indicated by overheating of the coil, and low voltage when the 
machine is operating at a normal R.P.M. If the place where the 
wires are fused together is near the surface, the insulation may 
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be removed, the wires separated and insulated from each other. A 
repair of this kind is difficult in the field and should only be 
attempted when new coils are not available. 

GENERATOR FRAME ASSEMBLY 

The mechanical construction of the generators used bn Kohler 4- 
cylinder plants is such that all parts are interchangeable and 
can be replaced without any special fitting. This includes the 
generator frame , pole pieces , armature support bracket , brush hold- 
ers, and brush holder rigging. 

Re-assembly: After field coils have been replaced, assem- 

ble brush holder rigging to armature support bracket, with the 
filister head screw on the right side, head up. 

REPLACING ARMATURE SUPPORT BRACKET 

Armature support bracket is held in place by four 3/8 inch cap 
screws . 



Wire connections: Single lead from coil 767 (upper left) Is 

attached to the upper left and the lower right brush holders. Ar- 
mature lead wire (return) or the wire on the right hand side of 
generator , is fastened to the two negative brushes (upper right and 
lower left . ) 



BRUSHES AND THEIR ADJUSTMENT 




The brushes must fit their holders 
so they are free to move without 
sticking or binding, yet not so loose 
that they will chatter or get out of 
alignment . 

The end of the brush must be sand 
papered till it fits the radius of 
the commutator on which it rests. 
After a period of use a gummy sub- 
stance will collect on the brushes; 
this comes from the wearing of the 
brushes, also from dirt and dust 
drawn into the generator. The brushes 
may be withdrawn from their holders 
and cleanedwith gasoline or alcohol. 



The spring tension sho ild be suf- 
ficient to press each brush against 
• the commutator with a uniform tension. 
It is very important that each brush 
have an equal pressure. If one of 
FIGURE 21 the springs is too weak, the opposite 

A-SCR3WDRIVER brush will have to take more than its 

B-GAUGE share of the load and sparking and 

damage to the commutator will result. The tension should not be 
too strong or it will cause rapid wear on both the brush and the 
commutator . 



Brushes should be adjusted with tool No. SS-143, to insure proper 
angle with commutator. 
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ADJUSTMENT OF BRUSH RIGGING AND SPACING OF BRUSHES 

The brush rigging is adjustable. Its position may be changed by 
loosening the holding screw, advancing or retarding the brushes 
to secure the most favorable cranking torque and generating effect. 
The position of the brush rigging is accurately located at the 
factory And marked, and should not be altered from this position. 
It is important that the brush holders be securely fastened in a 
position at which the brushes will be equally spaced around the 
circumference of the commutator surface. A discoloration of every 
third bar is an indication that the brushes are not equally spaced. 
A strip of paper , the exact length of the commutator circumference, 
divided into four equal parts, maybe placed on the commutator for 
ascertaining if the brushes are equi-distant ly spaced from each 
other . 

The setting of the brush rigging should be such that the distance 
between the edge of the armature support bracket, to center of 
upper right hand brush holding screw, is never greater than 3/4 
to one inch. 



In case sparking occurs at the brushes, the cause may be determined 
by the nature of the spark. 

A red spark is caused by dirty brushes or dirty commutator. 

A blue spark indicates improper brush contact which may be due to 
insufficient spring tension, or a rough commutator surface. The 
latter may be caused by high mica, or low or high bars. 

A green spark indicates a loose armature lead which will soon 
discolor the bar. As soon as this condition is noted the lead 
should be resoldered or the wings peaned shut. 

Rim fire is a continuous ring of fire that follows around the 
commutator, and it is caused by oil soaked mica which is allowing 
the bars to short circuit through the insulation. 

If mica becomes oil soaked and it cannot be dried out. It will 
be necessary to send the armature to the factory. 

In all cases where sparking at the brushes occurs, a remedy must 
be applied to correct the trouble or in time the commutator will 
be injured. 



SPARKING AT BRUSHES 
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COMMUTATOR 

While the commutator is part of the armature, it is necessary to 
consider it separately, for it is here that the current generat- 
ed by the dynamo is collected by the brushes and forced out on the 
main line to be utilized for light or power. If, for any cause, 
the operating conditions are not correct the symptoms will be indi- 
cated at the commutator by the sparking at the brushes. (See 
"Sparking at Brushes" page 37.) 

HIGH MICA 

M 1 ? a Is used for Insulation between the commutator bars. When 
the armature Is constructed the mica is cut away to a depth of 
about 1/32 inch below the surface of the bars. In time the surface 
of the bars will wear down to the level of the mica. As the mica 
is harder substance than copper. It forms ridges which cause the 
brushes to jump and prevents them from making good contact with 
the commutator. If the mica is even with or projects above the 
bars, it should be cut away to a depth of l/32 inch. A hack saw 
blade is a good tool for this purpose. 

CARE OP THE COMMUTATOR 



The commutator and brushes are the only parts of the generator 
which are subject to wear, and they must be given the necessary 
attention to maintain them in their highest state of efficiency. 
Under proper conditions of cleanliness and adjustment, the commu- 
tator takes on a mahogany colored finish which is highly desirable 
for satisfactory operation. 

As the generator is cooled by means of currents of air through 
the holes in the generator cover, it is very necessary that the 
plant be protected from flying dirt or dust which would be drawn 
Into the machine, collect on the commutator and brushes and cause 
them to wear rapidly. Dirt, oil, and water are very injurious to 
any kind of electrical machinery. 

The only care that the commutator should have Is to keep it clean. 
Do not put oil or other lubricant on It. Wipe it off with a clean 
cloth occasionally. If the commutator gets gummy or sticky It may 
be cleaned with a cloth dipped in gasoline or alcohol. Do not 
operate after cleaning with gasoline or alcohol till dry, as a 
spark may ignite the volatile gases. Should the surface of the 
commutator bars become rough, or worn unevenly, it will cause the 
brushes to jump and the lights to flicker. If the condition is 
not too serious, it may be sandpapered until smooth; or it may be 
necessary to remove the armature, true it up In a lathe, and under- 
cut the mica. 
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TESTING ARMATURE 

If the field coils are not at fault, and the plant fails to gen- 
erate, the armature should be tested. 

A simple test to determine whether the armature is the cause of a 
plant failing to generate when the gasoline engine is functioning, 
is as follows: 



FIGURE 22 

Testing the Armature 
A Insulated Wire 

B Bare Ends of Wire on Commutator 



Remove the brushes. Take 
a piece of flexible insu- 
lated wire (#8 drop cord 
or heavier) about 24" long, 
and while engine is in 
operation, touch the bare 
ends of this wire on the 
commutator. The spacing 
of the wire should be 90 
deg. or l/4 distance on 
face of commutator as in- 
dicated in the picture. 

If an arc is produced it 
can be taken for granted 
that the armature is not 
at fault. See Fig. 22. 

If the test shows the arma- 
ture to be at fault it 
should be removed, tested, 
and repaired as instructed 
on the following pages. • 

REMOVING THE ARMATURE 

Remove the cotter pin. Hold 
armature from turning with 
brake holder tool. Use 
socket wrench, to remove 
armature nut. DO NOT USE 
an open end or monkey- 
wrench as this may spring 
the crankshaft and throw 
it out of line . 





FIGURE 23 

Removing Generator Ball 
Bearing 

A Wire Accessory 
B Fan Belt 
C Generator Fan 
D Armature 
E Commutator 
F Bearing Puller 
G Generator Ball Bearing 
H Armature Spacer 
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REMOVING GENERATOR BALL 
BEARING FIGURE 23 

Fig. 23 shows the method 
of removing the generator 
ball bearing with a bearing 
puller. After the bearing 
Is removed it should be 
carefully washed and 
examined, if worn exces- 
sively it must be replaced, 
A worn race, cracked or 
nicked ball will cause the 
bear ing to be noisy • Grease 
the bearing well with CG - 
before replacing. Grease 
bearing every 512 hours . 



FIGURE 24 



The end of the armature is drilled and taped for two 5/16 x 13” 
cap screws; fasten the two long 5/l6 M cap screws through the arm- 
ature puller. Turning in mein drive screw will cause armature to 
be drawn from the shaft. 

TESTING THE ARMATURE FOR GROUNDS 

Grounds In the armature are generally at the top of the coils next 
to the core, or between the commutator and core. If a Centry Bar 
Tester, or similar instrument, which will locate the exact coil. 
Is not available, the armature may be tested by the following 
method: -Use a test cord withalamp, bell, or buzzer in series and 
connect from battery terminals so as to obtain from 4 to 6 volts. 
Hold one end of the test wire on the armature core and the other 
end on the commutator. If the armature is grounded the circuit 
will be closed. To locate the ground, remove one top lead from the 
copper segments, turn the armature half way around, and remove a 
top lead directly across from the one which has been removed; with 
the test cord test each half of the armature for the ground. If 
both halves of the commutator are still grounded, the ground may 
be between the copper bars and the lock ring. If only one half of 
the commutator is grounded, keep dividing the grounds until the 
grounded coil Is found. 

REPAIRING ARMATURE GROUNDS 

If the ground Is due to a break in the insulation, pry the coil 
away from the discs by means of a small thin gauged chisel, in- 
serted between the old Insulation and the disc. Remove the chisel 
and place a piece of mica or fish paper In the opening and test 
the coil again. If the ground is removed. Insulate the repaired 
spot with air drying varnish or shellac. 

The coil leads can easily be removed from the copper segments by 
using a blunt chisel or punch the width of the slot, and a hammer. 
Do not use a sharp chisel or punch to drive the le°ds out. 




FIGURE 24 REMOVING ARMATURE 



Note the special tool which is used. 
This can be furnished. If required, 
write for quotations. 

REMOVING THE ARMATURE 
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Grounds under the commutator bars n nd the core next to the lock 
ring usually cause burnt spots on the ends of the copper bars. 
They are due to moisture, minerals in the mdca rings, and mineral 
particles which may have been in the air. They are easily repaired 
by removing the eight screws at the end of the armature and taking 
off the commutator lock ring. 

After the lock ring has been removed, examine the mica rings. If 
a burnt spot is noticeable, it should be scraped off with a knife 
and replaced with a new piece of mica. If the ground is over the 
entire front of the armature, an entirely new mica ring should be 
installed. Replace the lock ring and tighten the screws securely. 
It may be advisable to have the commutator trued up after the lock 
ring has been replaced. 



The armature may become short circuited if It is water or oil soak- 
ed, damaged by rough handling, if there is broken insulation be- 
tween coils, foreign substance between commutator bars, or if wings 
of commutator bars are crushed. A short circuit will tend to burn 
through and will be discovered by blackened commutator bars, or 
burnt insulation. 



Coils which have burned through must be replaced, the burnt In- 
sulation removed and replaced with new. Armatures which are oil 
or water soaked must be dried out or replaced. 



Remove a sufficient amount of insulation and wire to make a good 
soldering connection. Solder securely and test armature after it 
has been repaired. 



TESTING THE ARMATURE FOR SHORT CIRCUITS 



REPAIRING SHORT CIRCUITS IN ARMATURE 



REPAIRING OPEN CIRCUIT IN ARMATURE 
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REMOVING AND REPLACING FLYWHEEL, SPLIT COVERS, AND GENERATOR 

REMOVING FLYWHEEL 




FIGURE 25 



After the armature has been 
removed as shown in Fig- 24 
the flywheel may be removed 
as illustrated in Fig. 25. 

Before removing the fly- 
wheel, it is necessary to 
remove the woodruff key 
from the crankshaft, the 
armature spacer, and the 
fan belt. When removing 
the woodruff key, do not 
burr or cut the groove in 
which it fits . If the edges 
are burred, the burrs must 
be removed from both the 
grooves and the key before 
the key is replaced. The 
fan belt maybe removed by 
loosening the fan holding 
nut and permitting the fan 
to drop lower in the rad- 
iator housing. This will 
decrease the tension on the 
belt to such an extent that 
the belt can be lifted 
over the fan blades and re- 
moved from the plant. 



REMOVING THE FLYWHEEL The flywheel has two holes 

drilled and tapped for the 
D Washer and Nut special long bolts fur- 
B Flywheel Puller E Armature Spacer nished with the puller, 

C Generator Pall F Flywheel tool No. SS-170. These 

Bearing G Woodruff Key holes should be cleaned of 

all foreign particles be- 
fore the bolts are turned in. Turn the bolts in as far as possible, 
because if they are held with only one or two threads, they may 
break loose before the flywheel is moved. 



Note the armature spacer, generator ball bearing, armature nut 
and washer lying on the block at the engine base. Fig. 25. 

SPLIT COVERS (OIL RETAINERS) 

After the flywheel has been removed the split covers will be ex- 
posed as illustrated in Fig. 26. 



The split covers or oil retainers, are die cast metal so designed 
and fitted as to prevent oil from leaving the oil base. They are 
held in place by six l/4" cap screws and copper asbestos packing 
washers. Packing washers are used to prevent oil from leaking out 
the threads of the cap screws. The split joint, (D Fig. 26) is 
kept oil proof by gaskets. The clearance between the crankshaft 
and the oil ret^ln'drs, ("A" Fig. 26) sh ould be between four andsix 
thousandths inches-. If these covers are not fitted correctly there 
will be an oil leak at this point, and oil will run from the base, 
at the flywheel housing. 
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FIGURE 26 

SPLIT COVERS (FLYWHEEL RENOVED) 



A Opening between 
Split Cover and 
Crankshaft 
B Wire Accessory 
C Split Cover 



D Joint between 
Upper & Lower 
Split Cover 
E Crankshaft 
F Woodruff Key 



The covers are fitted in 
pairs, the lower half hav- 
ing an oil return notch or 
drain. To test for oil 
leak at this point, remove 
the generator, armature, 
and flywheel and operate 
the gasoline engine . 

When starting with hand 
crank be careful when 
cranking. Regulate the 
engine speed by hand to 
about 1000 R.P.M. If there 
Is an oil leak at split 
cover joint, or at cap 
screws, it will soon be 
noticeable and the gasket 
can be renewed or covers 
adjusted to overcome it. 

REPLACING THE FLYWHEEL 

When replacing the fly- 
wheel on crankshaft, be 
careful to have flywheel 
keyway line up true with 
key In shaft. Tool No. 
SS-131 steel tubing and 
armature driver, tool No. 
SS-207 should be used to 
drive flywheel in posi- 
tion. 



After flywheel has been replaced, replace the fan belt. 

REPLACING THE ARMATURE PIG. 2T r 



After flywheel and fan belts are in place, replace armature spacer, 
and insert armature key; next placing driving screw of armature 
driver on end of shaft. The armature can now be slipped on shaft. 
Carefully check that key way in armature lines upwith key In shaft, 
armature can then be forced in place with armature driver. Use 
brake (leather belt on bar) for holding armature and prevent it 
from turning. Be sure armature is forced on shaft until it is tight 
against armature spacer. If this is not done the brushes will not 
ride in their proper path 
on the commutator. 

After armature has been 
driven in place, replace 
generator ballbearing and 
fasten with washer and nut . 

Use special armature nut 
socket wrench for tighten- 
ing nut. Lock nut with 
cotter pin. 

Face of commutator must run 
true. Factory limit on 
this variance is .007 inch. 
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REPLACING ARMATURE 
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REPLACING GENERATOR FRAME ASSEMBLY 

After arms ture has been securely fas tened and checked for trueness, 
the generator frame can be replaced. 

When mounting generator frame all the generator brushes must be 
removed from brush holders. Particular attention should be paid 
that commutator is not damaged when replacing generator frame. 

Generator ball bearing must be entered true, generator frame should 
just fit, and it should not be necessary to draw or force generator 
frame into position. When generator frame is seated fasten in 
place with eight 3/8 ff cap screws . Always replace generator screens 
(held in place by the lower cap screws on each side). Brush hold- 
ers and brushes should be checked for alignment and setting. 




FIGURE 28 

WIRING DIAGRAM MANUAL PLANTS 
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DIAGNOSES OP TROUBLES AND THEIR REMEDIES 

Kohler Electric Plants are correctly designed and cons truct- 
ed of the best material by skilled mechanics under the sup- 
ervision of engineers who have had years of experience In 
the construction of gasoline engines and electrical equip- 
ment. Each plant Is thoroughly tested before shipment is 
made from factory. 

If installed under croper operating conditions and given 
the care which all machinery of this kind must have, they 
will give long, dependable, and economical service. 

If, however, the plant is not properlv installed under con- 
ditions that are reasonably favorable for Its operation, or 
does not receive proper care, satisfactory results cannot 
be expected and sooner or later trouble will be experienced. 

If conditions are not right and the plant is not function- 
ing properly, certain symptoms will appear. In the follow- 
ing pages are given various symptoms and the causes that 
are responsible for them and the remedy to apply. 

Do not proceed blindly. If the plant does not operate as 
it should, note carefully how it acts. Turn to the symptom 
exhibited, find the cause and apply the correct remedy. Re- 
member that cold weather, dirt in the supply line strainers 
or carburetor jets , water in the gasoline, fouled spark plugs 
or choked exhaust pipe or muff ler , are responsible for most 
of the difficulties experienced with gasoline engines. Do 
not take the machine apart until you have located the trouble . 

Remember that a low or inferior grade of gasoline will not 
permit the plant to start promptly during cold weather. 



I. ENGINE FAILS TO CRANK 

Engine does not turn freely, due to: (1) pistons cor- 
roded and seized; (2) water in cylinder ; (3) crankshaft out 
of alignment; (4) foreign matter between armature and gen- 
erator; (5) tight bearings; (6) congealed lubricating oil. 

II. ENGINE FAILS ^TO START FIRING 

1. Lack of fuel. Failure of plant to receive a supply of 
fue 1 may result from the following causes: (1) cold weather, 
particularly if low test gasoline is used; (2) water in gas- 
oline; (3 ) no gasoline In the supply tank; (4) leaky or punc- 
tured supply tank; (5) clogged supply line, due to dirty 
strainers in the supply tank or carburetor; (6) air leaks 
in supply line connections. If main fuel tank Is not prop- 
erly vented, fuel will not be drawn freely. 
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2. Clogged carburetor. (1) sticking of needle valve in 
the carburetor; (2) excessive choking, due to sticking, 
rusted or bent valve or stem; (3) clogged main or compen- 
sating jet, due to foreign substances in fuel. Avoid use 
of varnish* or paint cans as fuel containers. 

3. Fuel pump at fault. 

4. Defective magneto due to: (1) over-oiling, which 

causes dirty distributor brushes; (2) dirty rotating disc; 
(3) dirty collector ring; (4) worn or improperly adjusted 
breaker points; (5) loose or defective cables; (6) short 
circuit* between brushes, caused by crack in distributor 
plate; (7) burnt out armature or condenser. 

5. Defective, cracked or fouled spark plugs. Points not 
adjusted to l/32 w gap. 

6. Excessive choking due to; (1) bent or unad justed 
choker valve stem; (2) body of choker out of alignment; (3) 
screw in hot air manifold not removed in hot weather; (4) 
choker manifold out of alignment. 

7. Improper timing. Instructions- for timing are given 
on page 12. Check engine in accordance with directions 
given. 

8. Improper valve adjustment due to: (1) worn or bent 

pash rods; (2) worn or broken rocker arm adjusting screws: 
(3) broken rocker arm support bracket; (4) sticky rocker 
arms; (5) loose cylinder head. Check valve clearance in 
accordance with instructions given on page 24. 

9. Engine too cold, combined with use of low grade of 
fue 1. 

10. Water in cylinders, due to: (1) leaky cylinder head 
gasket; (2) cracked cylinder block or head; (3) condensation 
from a long exhaust not fitted with a water drain. 

III. ENGINE STARTS BUT MISFIRES 

Causedbythe following: (1) dirty, defect ive , or unad jus ted 
spark plugs; (2) defect ive or crossed magneto cables (firing 
order is 1-3-4 -2 ) ; (3) defective magneto: (4) improper tim- 
ing (check timing in accordance with instructions ) ; (5) poor 
compression, caused by scored cylinders, leaky valves, worn 
or defective piston rings, leaky spark plug gaskets , defec- 
tive cylinder head. (6) tappets out of ad justment , giving too 
much or too little clearance for the valves; (7) weak or 
broken valve springs ; (8) bent,worn, or sticking valve stems: 
(9) air leak between intake manifold and carburetor; (10) 
water in gas oline ; (11) excessive lubrication; (12) mixture 
too lean (main compensating jet or spray nozzle should 
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be set in center of venturi tube;) (13) choker valve caught 
up, causing too rich mixture; (14) water in cylinder. 



IV. ENGINE BACKFIRES THROUGH CARBURETOR 

The following are some causes for backf ir ing; ( 1 ) cold motor ; 
(2) mixture too lean, due to clogging or improper setting 
of main compensating jet; (3) poor grade of gasoline; (4) 
air leak between the carburetor and cylinder head; (5) dirty 
gasoline; (6) leaky or improperly adjusted intake valves, 
due to bent or worn push rods, broken rocker arm adjusting 
screws, bent or defective valve stems, excessive carbon 
deposit on valve seat or stem; (7) improper timing (See 
article on timing); (8) water in gasoline; (9) choker not 
functioning properly; (10) obstruction in exhaust line due 
to collection of carbon or foreign matter, frozen or con- 
densed water, or exhausting of gas into closed area; (11) 
spray nozzle not in center of venturi tube or carburetor; 
(12) air leak from push rod clearance passage into intake 
manifold, due to crack or sand hole in casting. 

V. ENGINE KICKS BACK WHEN BEING CRANKED 



This condition may be caused by the following; (1) magneto 
advanced too far; (2) improper meshing of crankshaft gears 
and marking within the letters ”0” and ff S n , which should 
coincide with the crank and cam gears; (3) water in cy- 
linder . 



VI. ENGINE KNOCKS 

Knocking in engine may be due to the following causes: (1) 
excessive carbon in cylinders from using poor grade of fuel, 
obstruct ion in exhaus t line, leaky piston rings or defective 
spark plugs; (2) magneto inqorrectly timed; (3) connecting 
rod or main bearing burned out; (4) loose piston pin or 
bushing; (5) loose piston; (6) loose generator ball bear- 
ings, due to lack of lubrication, wear or improper align- 
ment; (7) loose gears on crankshaft, camshaft or magneto 
drive shaft; (8) loose magneto coupling, ( 9 ) heavy overload; 
(10) weak spring in oil pump; (11) weak valve springs. 

VII. ENGINE LACKS POWER 



The following may cause this condition: (1) mixture too 
rich, due to obstructions of needle valve, leaky float or 
bent or worn needle valve or axle; (2) mixture too lean, 
due to partial obstruction in gas supply; (3) low grade or 
dirty fuel; (4) cold motor; (5) poor compression; (6) ex- 
cessive carbon; (7) improper valve adjustment; (8) choked 
exhaust pipe or muffler; (9) defective or broken spark 
plugs; (10) defective magneto; (11) weak or broken valve 
springs; (12) bent or sticking valve stem or rocker arm; 
(13) lack -of lubrication because of no oil, oil lines 
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VIII 



IX. 



X. 



XI. 



XII. 



XIII 



clogged or pump not operating; (.14) tight bearings; (15) 
carburetor lever adjusted so as to run plant slowly. 

. GOVERNOR SURGES 

This may be due to the following causes; (1) partial ob- 
struction in the gas supply; (2 ) cold motor ; (3) leak between 
carburet or and cylinder head; (4) governor mechanism stick- 
ing or out of line . 

UNIT RUNS BUT FAILS TO GENERATE 

Test for the following: (1) poor brush contacts on the 

commutator, due to dirty commutator, sticking or worn brushes 
or high mica between bars; (2) open circuit in the internal 
wiring system; (3) open circuit in field coils. 

LIGHTS FLICKER AT NORMAL SPEED 

The following are causes for this condition: (1) dirty 

or rough commutator ; (2) sticking or tight brushes; (3) high 
mica; (4) faulty ignition due to defective spark plugs or 
defective magneto; (5) high or low commutator b Q rs; (6) 
clogged muffler; (7) valves out of adjustment; (8) not 
enough ventilation; (9) irregular load. 

LOW VOLTAGE 

(1) Cold motor; (2) speed too low, due to carburetor op- 
erating lever not being adjusted properly; (3) excessive 
back pressure in exhaust line, due to muf f ler being clogged 
with carbon; (4) binding or sticking condition in governor 
mechanism preventing throttle va lve from moving freely; (5) 
overload, short circuit or ground. 

ENGINE RUNS TOO FAST 

(1) A sticky or binding condition of throttle valve mec- 
hanism preventing the governor from giving accurate con- 
trol; (2) carburetor throttle lever not adjusted properly. 

. ENGINE OVERHEATS 

This may be caused by the following: (1) lack of water in 

radiator; (2) poor circulation in radiator due to deposit 
of mineral scale (this scale may be removed from radiator 
by use of a solution of sal soda and water and flushing) ; 
(3) fan belt slipping cr fan blades bent; (4) excessive 
carbon, causing pre -Ignition; (5) Improper timing; (6) lack 
of lubrication. 
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XIV. PISTONS PUMPING OIL 

This may be due to: (1) leaky valves; (2) oil level too 
high; (3) piston rings sticky, broken or ineffective, due 
to loss of tension; (4) cylinder walls scored or worn; (5) 
rings fit too loosely In pis tons ; (6) oil dip of connecting 
rods too gre°t; (7) poor quality of oil or dilution of oil 
by fuel; (8) defective ignition, either spark plug or mag- 
neto; (9) oil soaked magneto cables causing defective in- 
sulation and ignition leaks; (10) air or oil leak from push 
rod clearance passage into Intake manifold; (11) oil leak 
around intake valve guides. 

XV. ENGINE RUNS TOO SLOW 

This condition may be due to: (1) misad jus tment of throttle 
arm to carburetor feeding insufficient gas; (2) poor com- 
pression; (3) retarded spark; (4) defective ignition; (5) 
obstruction in gas supply. 

XVI. LACK OP FUEL 

This may be due to: (1) storage tank empty; (2) air leak 
in supply pipe or connection; (3) too gre°t a gasoline lift; 
(4) fuel pump defective. 
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Fan, Engine 69 
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KOHLER COMPANY 



XA 5233 
XA 5234 
XA 5235 



XA 5132 
XA 5236 
XA 5237 
XA 5167 
XA 5238 
XA 5239 
XA 5240 



VALVE 
SPRING l 
SCREW 3 



WASHER 
PLUG 
COVER 
WASHER 
NUT I 
WASHER I 
LINE 



XA 5254 
XA 5233 
XA 5234 

XA 5235 
XA 5132 



XA 5241 PROTECTOR I 




GASKET 2 
VALVE 
SPRING i 

SCREW 3 
WASHER 3 



XA 5175 CONNECTOR ■ 
XA 5176 SLEEVE . 

XA 5177 NUT • 

SCREEN • 
GASKET I 

BOWL • 
SEAT I 
BAIL 1 

NUT . 

GASKET I 
ROD I 
PIN I 

CLIP 2 
PIN I 

XA 5266 RETAINER 2 
XA 5263 PIN I 

CLIP 2 
LINK I 



XA 5253 



XA 5046 WASHER I 
XA 5252 SCREW I 
XA 5267 ARM i 



XA 5232 PUEL PUMP ASSEMBLY 

FUEL PUMP 
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KOHLER COMPANY 



XA 5294 SCREW I 
XA 5295 WASHER I 



XA 5176 SLEEVE I 
XA 5175 CONNECTOR I 
XA 5296 WASHER I 

XA 5297 SCREEN I 



XA 5298 VALVE I 
XA 5299 GASKET I 

XA 5300 BODY I 
% 

XA 5046 WASHER I 
XA 5163 SCREW I 

XA 5301 PLUG I 
XA 5296 WASHER 2 
XA 5302 PLUG 




XA 5294 SCREW I 
XA 5295 WASHER » 

XA 5303 COVER ' 
XA 5296 WASHER I 



XA 5304 FLOAT I 



XA 5305 AXLE i_ 
XA 5306 LEVER H 
XA 5307 PIN l 
XA 5308 SHAFT I 
XA 5309 ASSEMBLY iJ 
XA 5310 SCREW 2 

XA 53 1 1 VALVE I 



XA 5040 PLUG 1 



XA 5046 WASHER I 



XA 5163 SCREW 



XA 5312 WASHER 2 
XA 5313 JET I 

XA 5314 JET I 

XA 5315 ASSEMBLY 



CARBURETOR 
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'XA 5428 
-XA 5434 
-XA 5432 
'XA 5429 
"XA 5430 
-X A 54 1 5 
-XA 5167 
-XA 5238 




XA 541 1 

XA 5416 
XA 543 1 
X A 54 1 3 
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HOUSE - EXHAUST PIPE AND DRAIN PIPE 



7S KOHLER 



KOHLER COMPANY 



PARTS LIST 
FOR 

STANDARD MODEL E KOHLER LIGHT PLANT ASSEMBLY 



SYMBOL IDE 
CH - Champion Spark Plugs 
AC - Spark Plugs and Fuel Pump 

AB - American Bosch Magneto Corp. 
ND - New Departure - Bearings 



NTIFICATION 

SC - Swi tzer-Cummins Co. - Fans 
UA - United Air Cleaner Co. 

Z - Zenith Carburetor Co. 

K - Kohler Co. 



Part 

No. 


Nam© and Description 
of Part 


Qty. 


Appr ox. 
Weight 


Price 

Each 


Page 

No. 


XA 5000 


Bearing, front camshaft 












K-A-519 


1 


1/2# 


$ 1.10 


52 


XA 5001 


Bushing, magneto drive 












shaft - K-A-631 


1 


4 pC S . 1# 


.70 


52 


XA 5002 


Pin, magneto shaft bearing 












K-A-79B 


1 


200 pcs. 1# 


.03 


52 


XA 5003 


Pin, camshaft bearing 












K-A-797 


2 


XX 


.03 


52 


XA 5004 


Nut, castle 3/8” NF 


9 


64 pcs. 1# 


.03 




XA 5005 


Stud, crankshaft bearing 












K-A-527 


8 


20 pcs. 1# 


.05 


52 


XA 5006 


Cap, crankshaft bearing 












front - K-A-525 


1 


1/2# 


.30 


52 


XA 5007 


Tee, oil line dash 












assembly - K-D-2516 


1 


5 pcs . 1# 


.60 


52 


XA 5008 


Shims, crankshaft front 












bearing .002 - K-A-549 


10 


XX 


.03 


52 


XA 5009 


Shims, crankshaft front 












bearing .008 - K-A-548 


4 


XX 


.03 


52 


XA 5010 


Shims, crankshaft front 












bearing .094 - K-A-547 


2 


43 pcs.l# 


.03 


52 


XA 5011 


Tappet, oil pump - K-A- 












573 


1 


5 pcs. 1# 


.35 


52 


XA 5012 


Bearing, crankshaft 












rear - K-A-515 


1 


3 pcs . 1# 


.80 


52 


XA 5013 


Bearing, camshaft rear 












K-A-520 


1 


5 pc s . 1# 


.80 


52 


XA 5014 


Bushing, valve tappet 












K-A-545 


8 


7 pcs. 1# 


.15 




XA 5015 


Cross, oil line - 












assembly - K-D-2517 


1 


3 pcs. 1# 


.70 


52 


XA 5016 


Pins, dcwel 3/l6"x5/8" 












K-A-761 


2 


XX 


.03 


52 


XA 5017 


Bearing, crankshaft 












front - K-A-l-513 


1 


3 pc s . 1# 


.72 


52 


XA 5018 


Nut, oil line split 












K-A-610 


1 


50 pcs. 1# 


.10 


52 


XA 5019 


Cap, crankshaft bearing 












rear - K-A-526 


1 


3/4# 


.25 


52 


XA 5020 


Block, cylinder - 












assembly - K-A-l-501 


1 


62 M 


52. 00 


52 


XA 5021 


Plug, casting 












vsdyinh - 1” - K-A-806 


4 


60 pcs.l# 


.03 


52 



xxOver 200 Pcs. per Lb. +As required #Price per 100 Pcs. 

Pnnnlp Original from 
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Part 

No. 


Name and Description 
of Part 


Qty. 


Approx. 

Weight 


Price 

Each 


Page 

No. 


XA 5022 


Stud, 3/8” - 16 and 












24x1-3/16" NC NP 












K-A-583 


2 


26 pcs.l# 


$ . 03 


52 


XA 5023 


Gasket, water manifold 












K-A-656 


3 


XX 


.05 




XA 5024 


Nut, hex. 3/8" NF 












K-X-83-1 


9 


70 pcs.l# 


.03 




XA 5025 


Washer, Lock 3/8" - K-X- 












22-1 


37 


XX 


.03 




XA 5026 


Screw, flat hd. #8x3/8" 












NC - K-X -3 1-1 


4 


XX 


.03 


52 


XA 5027 


Gasket, split cover joint 












K-A-579 


2 


xx set 


.03 


52 


XA 5028 


Screw, hex. cap l/4"x 5/8" 












NC - K-X-5-1 


14 


69 pcs. 1# 


.03 




XA 5029 


Washer, packing l/4 n 












K-A-536 


14 


XX 


.03 




XA 5030 


Cover, rear split - up- 












per and lower - K-A-556 


2 


5/8# 


.85 




XA 5031 


Gasket, rear split cover 












K-A-555 


2 


XX 


.05 




XA 5032 


Shims, crankshaft rear 












bearing .094 - K-A-550 


2 


30 pcs.l# 


.03 


52 


XA 5033 


Shims, crankshaft rear 












bearing .008 - K-A-551 


4 


XX 


.03 


52 


XA 5034 


Shims, crankshaft rear 












bearing .002 - K-A-552 


10 


XX 


.03 


52 


XA 5035 


Conduit, wire accessory 












K-B-694 


1 


30 pcs. 1# 


.15 


53 


XA 5036 


Screw, hex. cap 3/8x2" 












NC - K-X-7-3 


2 


13 pcs.l# 


.03 


53 


XA 5037 


Screw, hex. cap 3/8"x3/4" 












NC - K-X-7-8 


4 


26 pcs.l# 


.03 


53 


XA 5038 


Support, radiator 












K-K-576 


1 


6-3/8# 


3.10 


53 


XA 5039 


Plug, cylinder casting - 












large - K-A-681 


1 


200 pcs . 1# 


.05 


53 


XA 5040 


Plug, pipe - headless 












K-X-75-17 


5 


142 pcs. 1# 


.03 




XA 5041 


Plate, name - K- 15 14 82 


1 


18 pcs. 1# 


.30 


53 


XA 5042 


Screw, drive #4 - 












K-X -6 7 -2 


4 


XX 


.03 


53 


XA 5043 


Gasket, spark plug - 












K-A-675 


4 


XX 


.03 


53 


XA 5044 


Plugs, spark AC-87S or 












CH-7 


4 


5 pcs . 1# 


.65 


53 


XA 5045 


Screw, hex. cap 5/l6" x 












1" N.C. - K-X -6 -7 


15 


33 pcs . 1# 


.03 




XA 5046 


Washer, lock 5/l6" - 












K-X-21-1 


49 


XX 


.03 




XA 5047 


Screw, hex. cap 3/8"xl" 












N.C. - K-X-7-1 


12 


22 pcs. 1# 


.03 




XA 5048 


Bracket, magneto support 












K-A-676 


1 


2# 


.55 


53 


XA 5049 


Screw, fill .hd. - K-A-759 


3 


29 pcs. 1# 


.05 


53 


XA 5050 


Pine, dowel l/4"x5/8" - 












K-X-56-1 


2 


122 pcs. 1# 


.03 


53 



xxOver 200 Pcs. per Lb. +As required ■wprice per 100 Pcs. 
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No. 


Name and Description 
of Part 


Qty. 


Appr ox . 
Weight 


Price 

Each 


Page 

No. 


XA 5051 


Cover, gear - K-D-521 


1 


8 - 1 / 2 # 


$4.20 


53 


XA 5052 


Gasket, gear cover 












K-A-650 


1 


192 pcs. 1# 


.05 


53 


XA 5053 


Screw, hex. cap 5/l6 n x 












2-1/4" NC - K-X-6-3 


7 


18 pcs. 1 # 


.03 


53 


XA 5054 


Screw, hex. cap 5/16" x 












3-3/4" NC - K-X-6-4 


2 


11 pcs. 1 # 


.05 


53 


XA 5055 


Cap, starting crank hole 












K-A-598 


1 


4 pcs . 1# 


.20 


53 


XA 5056 


Studs, cylinder head 












5/16" x 3-7/8" NC NP 












K-A-557 


11 


12 pcs. 1 # 


.03 




XA 5057 


Gauge, oil - K-A-5B4 


1 


19 pcs. 1# 


.10 


53 


XA 5058 


Shaft, cam - K-A-506 


1 


4-1/4# 


6.25 


54 


XA 5059 


Key, Woodruff #9 - K-A- 












45-1 


3 


110 pcs.l# 


.03 




XA 5060 


Spring, camshaft thrust 












plug - K-A-592 


1 


80 pcs.l# 


.03 


54 


XA 5061 


Plug, camshaft thrust 












K-A -591 


1 


58 pcs . 1 # 


.10 


54 


XA 5062 


Washer, camshaft thrust 












K-A-590 


1 


22 dcs.I# 


.15 


54 


XA 5063 


Gear, camshaft - K-A-523 


1 


2 # 


2.20 


54 


XA 5064 


Washer, camshaft lock 












K-A-533 


1 


42 dcs.I# 


.03 


54 


XA 5065 


Nut, cam - K-D-3576 


1 


1 / 2 # 


.60 


54 


XA 5066 


Flywheel - K-5272 


1 


31# 


5.10 


55 


XA 5067 


Key, Woodruff #128 - K-X- 












47-1 


1 


25 pcs. 1# 


.05 


55 


XA 5068 


Spacer, generator 












K-A-661 


1 


5/8# 


.30 


55 


XA 5069 


Key, Woodruff #127 












K-X-46-1 


1 


32 pcs. 1# 


.05 


55 


XA 5070 


Bearing, ball - ND-7505 


1 


3 pc s . 1# 


2.05 


55 


XA 5071 


Washer, lock nut - 












K-A-663 


1 


54 pcs. 1# 


.05 


55 


XA 5072 


Nut, Castle 7/8" NP 












K-A-662 


1 


9 pcs. 1# 


.15 


55 


XA 5073 


Pin, cotter 1/8" x U" 












K-X-37-1 


2 


XX 


.03 




XA 5074 


Jaw, starting crank 












K-D-597 


1 


1 / 2 # 


.80 


55 


XA 5075 


Slinger, oil - K-D-3583 


1 


10 pcs.l# 


.05 


55 


XA 5076 


Gear, crankshaft- K-A-522 


1 


3/4# 


1.15 


55 


XA 5077 


Shaft, crank - K-A-505 


1 


12 # 


17.30 


55 


XA 5078 


Pan, generator - K-K-833 


1 


2 # 


.95 


55 


XA 5079 


Shims, connecting rod 












.063 - K-A-617 


8 


148 pcs. 1 # 


.03 


56 


XA 5030 


Shims, connecting rod 












.008 - K-A -6 18 


16 


XX 


.03 


56 


XA 5081 


Shims, connecting rod 












.002 - K-A-619 


32 


XX 


.03 


56 


XA 5082 


Nut, Castle 5/16" NP 












K-X-86-1 


8 


86 pcs. 1 # 


.03 


56 


XA 5083 


• Pin, cotter l/l 6 "x- 4 " 












K-X-36-2 


o 


XX 


.03 




XA 5084 


Bearing, connecting 












rod - K-A-l-517 


4 


3 pcs. 1# 


.90 


56 



xxOver 200 Pcs. per Lb. 
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No. 


Name and Description 
of Part 


Qty . 


Appr ox . 
Weight 


Price 

Each 


Page 

No. 


XA 5085 


Ring, comp. - Std. 












(For oversize see 












5482, 5483, 5484 and 












5485) - K-A-826 


12 


XX 


$ .15 


56 


XA 5086 


Ring, oil - standard 












(For oversize see 












5486, 5487, 5488 and 












5489) - K-D-2448 


4 


XX 


.20 


56 


XA 5087 


Piston, specify size (See 












5478) - K-D-508 


4 


3/4# 


1.25 


56 


XA 5088 


Retainer, piston pin 












K-D-966 


8 


XX 


.03 


56 


XA 5089 


Bushing, connecting rod 












K-A-512 


4 


19 pcs. 1# 


.15 


56 


XA 5090 


Pin, piston - standard 












(For oversize see 












5479, 5480 & 5481) 












K-A-510 


4 


11 pcs. 1# 


.15 


56 


XA 5091 


Rod, connecting - K-A-507 


4 


3/4# 


1.65 


56 


XA 5092 


Bolts, connecting rod 












K-A-601 


8 


3 0 pc s . 1 # 


.05 


56 


XA 5093 


Rod, connecting assembly 












K-A-l-507 


4 


1-1/4# 


2.40 


56 


XA 5094 


Tube, oil return assembly 












K-A-l-606 


1 


12 pcs. 1# 


.15 


58 


XA 5095 


Nut, oil line - K-A-616 


5 


35 pcs.l# 


.05 




XA 5096 


Elbow; oil line - K-A-607 


2 


20 pcs. 1# 


.10 


58 


XA 5097 


Nut, hex. 5/16" NF 












K-X-82-1 


20 


118 pcs. 1# 


.03 




XA 5098 


Arm, rocker - R.H. 












K-A-533 


4 


5 pc s . 1# 


.45 


58 


XA 5099 


Shaft, rocker arm - 












K-A-l-537 


1 


2 pcs. 1# 


1.45 


58 


XA 5100 


Bracket, rocker arm shaft 












center - K-A-539 


1 


4 pcs. 1# 


.85 


58 


XA 5101 


Bushing, rocker arm - 












K-A-542 


8 


32 pcs. 1# 


.05 


58 


XA 5102 


Screw, rocker arm - 












K-D-535 


8 


34 pcs. 1# 


.10 


58 


XA 5103 


Spring, rocker arm - 












K-A-540 


2 


106 pcs. 1# 


.03 


58 


XA 5104 


Washer , rocker arm spacing 












K-A-541 


6 


70 pcs. 1# 


.03 


58 


XA 5105 


Shaft, rocker arm 












assembly - K-A-2-537 


1 


2 pcs. 1# 


1.45 


58 


XA 5106 


Rods, push - K-D-600 


8 


8 pc s . 1# 


.20 


58 


XA 5107 


Tappet, valve - K-A-543 


8 


5 pc s . 1# 


.30 


58 


XA 5108 


Tube, oil pump - 












K-A-l-611 


1 


10 pcs. 1# 


.30 


58 


XA 5109 


Bracket, rocker arm 












shaft - end - K-A-538 


2 


5 pc s . 1# 


.80 


58 


XA 5110 


Arm, rocker - L.H. 












K-A-534 


4 


6 pcs . 1# 


.40 


58 


XA 5111 


Arm, rocker assembly (with 












bushing) R.H. 












K-A-l-533 


4 


5 pcs. 1# 


.45 


58 


XA 5112 


Arm, rocker assembly (with 












bushing) L.H. K-A-l-534 


4 


5 pc a . 1# 


.45 


58 



xxOver 200 Pcs. per Lb. +As required *HPrice per 100 Pcs. 
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Part 

No. 


Name and Description 
of Part 


Qty. 


Approx. 
We ight 


Price 

Each 


Page 

No. 


XA 5113 


Stud, 5/16" x 2-5/8" 












NC & NP - K-B-897 


3 


18 pc s . 1# 


$ .05 


60 


XA 5114 


Head, cylinder -assembly 












complete - K-K-2-502 


1 


20-1/4# 


17.25 


60 


XA 5115 


Gasket, exhaust manifold 












front - K-A-695 


1 


100 pcs . 1# 


.05 


60 


XA 5116 


Manifold, exhaust- K-5451 


1 


4-7/8# 


1.40 


60 


XA 5117 


Gasket, carburetor flange 












K-A-657 


1 


XX 


.05 


60 


XA 5iie 


Key, valve spring 












K-A-532 


8 


107 pcs. 1# 


.03 


60 


XA 5119 


Retainer, valve spring 












K-A-531 


8 


100 pcs. 1# 


.03 


60 


XA 5120 


Springs, valve - K-A-530 


8 


22 pcs . 1# 


.05 


60 


XA 5121 


Valves, intake - K-D-529 


4 


10 pcs . 1# 


.30 


60 


XA 5122 


Valves, exhaust - K-S-120 


4 


10 pcs. 1# 


.60 


60 


XA 5123 


Head, cylinder (with 












valve guides )K-A-l-502 


1 


18*# 


13.65 


60 


XA 5124 


Guides, valve stem 












K-A-528 


8 


5 pc s . 1# 


.15 


60 


XA 5125 


Washer, copper 3/8" 












K-D-972 


2 


XX 


.05 


60 


XA 5126 


Studs, exhaust man.3/8 w x 












2-5/8" NC - K-A -558 


2 


13 pc 8. 1# 


.03 


60 


XA 5127 


Nut, exhaust man. stud 












3/8" N.C. brass 












K-A-559 


2 


41 pcs. 1# 


.05 


60 


XA 5128 


Gasket, cylinder head 












K-A -649 


1 


5 pcs. 1# 


.40 


60 


XA 5129 


Gasket, exhaust manifold 












center - K-A-696 


1 


63 pcs. 1# 


.05 


60 


XA 5130 


Gasket, exhaust manifold 












- rear - K-A-697 


1 


82 pcs. 1# 


.05 


60 


XA 5131 


Screw, Rd.Hd. Mach. #8x 












3/8" NP - K-X-51-12 


3 


XX 


.03 




XA 5132 


Washer, Lock 3/16" - 












K-X-19-1 


14 


XX 


.03 




XA 5133 


Plate, exhaust manifold 












K-5452 


1 


11 pcs. 1# 


.05 


60 


XA 5134 


Nut, wing 5/l6" NP - 












K-A-589 


2 


51 pcs. 1# 


.03 


62 


XA 5135 


Screw, Rd.Hd. Mach. #10 x 












1/2" NP - K-X-50-1 


7 


XX 


.03 




XA 5136 


Gasket, cylinder head 












cover - K-A -653 


1 


72 pcs. 1# 


.05 


62 


XA 5137 


Manifold - assembly 












K-5519-M 


1 


2# 


3.40 


62 


XA 5138 


Handle, choker valve 












K-B-920 


1 


82 pcs. 1# 


.05 


62 


XA 5139 


Valve, choker assembly 












K-552C 


1 


31 pcs. 1# 


.25 


62 


XA 5140 


Manifold - choker 












K-5521-1 


1 


1-3/4# 


2.45 


62 


XA 5141 


Plug, cylinder casting 












I-I/8" - K-A-806-A 


1 


50 pcs. 1# 


.05 


62 


XA 5142 


Cap, oil filler 












K-A -621 


1 


4 pcs. 1# 


.15 


62 


XA 5143 


Cover, cylinder head 












K-A-511 


1 


5-1/2# 


1.50 


62 
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XA 5144 


Nut, wing 1/4" NC 












UA -AC -1782 


1 


89 pcs. 1# 


$ . 05 


62 


XA 5145 


Filter and cover 












UA -AC -1779 


1 


5/8# 


6.50 


62 


XA 5146 


Bowl, air cleaner 












UA-AC-1778 


1 


5/8# 


3.50 


62 


XA 5147 


Clamp, air filter 












UA-AC-1789 


1 


2 0 pc s . 1# 


.35 


62 


XA 5148 


Screw, fill. hd. #12 x 












5/8" NC - K-X-52-25 


1 


119 pcs. 1# 


.03 


62 


XA 5149 


Filter, air - assembly 












(H40-12145) 












UA -AC -1788 


1 


1-1/4# 


10.00 


62 


XA 5150 


Washer, oil pump spring 












K-D-560 


2 


61 pcs. 1# 


.03 


64 


XA 5151 


Plunger, oil pump 












K-D-564 


1 


3/8# 


.40 


64 


XA 5152 


Washer, ball retainer 












K-D-996 


1 


188 pcs. 1# 


.03 


64 


XA 5153 


Plug, oil pump passage 












K-D-995 


1 


16 pcs. 1# 


.10 


64 


XA 5154 


Spring, oil pump plug 












K-D-565 


1 


22 pcs. 1# 


.05 


64 


XA 5155 


Ball, oil pump outlet 












1/2" - K-D-624 


1 


54 pcs. 1# 


.03 


64 


XA 5156 


Ball, oil pump inlet 












3/8" - K-D-623 


1 


137 pcs. 1# 


.03 


64 


XA 5157 


Tee, compression - 












K-D-227 


1 


21 pcs. 1# 


.20 


64 


XA 5158 


Plug, oil pump lead 












K-D-588 


1 


49 pcs. 1# 


.15 


64 


XA 5159 


Nipple, oil pump 












K-D-571 


1 


6 pcs. 1# 


.10 


64 


XA 5160 


Body, oil pump - K-D-561 


1 


1-1/2# 


1.15 


64 


XA 5161 


Pump, oil - assembly 












K-D-560 


1 


2# 


2.30 


64 


XA 5162 


Washer, copper 5/16" 












K-D-997 


6 


XX 


.03 


64 


XA 5163 


Screw, hex. cap 5/l6"x 












3/4" N.C. - K-X-6-11 


10 


38 pcs. 1# 


.03 




XA 5164 


Cover, oil base end 












K-D-973 


1 


1-5/8# 


.25 


64 


XA 5165 


Gasket, end cover 












K-D-974 


1 


30 pcs . 1# 


.05 


64 


XA 5166 


Plate, oil pan baffle 












K-D-504 


1 


1-1/2# 


.25 


64 


XA 5167 


Washer, lock l/4" 












K-X-20-1 


14 


XX 


.03 




XA 5168 


Bushing, reducer - 












K-D-228 


1 


14 pcs. 1# 


.15 


64 


XA 5169 


Strainer, oil assembly 












K-D-1012 


1 


3 pc s . 1# 


.50 


64 


XA 5170 


Plug, oil strainer 












K-D-568 


1 


7/8# 


.20 


64 


XA 5171 


Strainer, oil assembly 












K-D-l-567 

• 


1 


1-1/4# 


.60 


64 
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XA 5172 


Washer, oil drain plug 












K-A-569 


1 


130 pcs . 1# 


$ .03 


64 


XA 5173 


Gasket, oil base right 












K-A-651 


1 


180 pcs. 1# 


.05 


64 


XA 5174 


Pan, oil - K-A-503 


1 


50# 


11.40 


64 


XA 5175 


Conn. comp. (l/8" I.P. 












1/4" tubing) - K-A-823 


3 


25 pcs. 1# 


.10 




XA 5176 


Sleeve , comp. (l/4 M 












tubing) - K-A-825 


4 


XX 


.03 




XA 5177 


Nut, comp. (1/4" tubing) 












K-A-824 


4 


XX 


.05 




XA 5178 


Tube, oil pump assembly 












K-A-l-615 


1 


11 pcs. 1# 


.15 


64 


XA 5179 


Connector, oil line 7/16" 












NP - K-A-605 


1 


27 pcs. 1# 


.10 


64 


XA 5180 


Gasket, oil base left 












K-A-652 


1 


188 pcs . 1# 


.05 


64 


XA 5181 


Stud, oil pump 3/8" x 












1-5/16" NC NP - K-A-574 


2 


26 pcs. 1# 


.03 


64 


XA 5182 


Tube, pump to block 












K-D-224 


1 


13 pc s . 1# 


.30 


64 


XA 5183 


Cap, radiator - K-K-580-2 


1 


4 pcs. 1# 


1.50 


63 


XA 5184 


Gasket, radiator cap 












K-A-843-3 


1 


XX 


.10 


63 


XA 5185 


Radiator (includes cap 












and gasket) - K-K-577-3 


1 


17# 


21.70 


63 


XA 5186 


Screw, sheet metal #10 












K-X-67-3 


4 


XX 


.03 


63 


XA 5187 


Manifold, water outlet 












K-K-582 


1 


3-3/8# 


1.50 


63 


XA 5188 


Bracket, fan support 












K-5424 


1 


1/2# 


1.50 


63 


XA 5189 


Screw, hex. cap 5/16" x 












l£" N.C. - K-X-6-2 


3 


28 pcs. 1# 


.03 




XA 5190 


Gasket, water manifold 












K-A-655 


1 


188 pcs. 1# 


.05 


63 


XA 5191 


Manifold, water inlet 












K-K-581 


1 


2-5/8# 


1.05 


63 


XA 5192 


Cock, drain l/3" - K-A- 












599 


1 


18 pcs. 1# 


.20 


63 


XA 5193 


Nut, hex. 5/16" N.C. 












K-X-82 -2 


1 


51 pcs. 1# 


.03 


63 


XA 5194 


Screw, fan adjusting 












K-5423 


1 


18 pcs. 1# 


.10 


63 


XA 5195 


3elt, fan - K-5446 


1 


4 pcs. 1# 


.85 


63 


XA 5196 


Guard, fan - K-5422 


1 


1/2# 


1.50 


63 


XA 5197 


Nut, drive shaft - 












K-A-627 


1 


22 pcs. 1# 


.10 


66 


XA 5198 


Washer, magneto drive 












shaft - K-A-628 


1 


22 pcs. 1# 


.03 


66 


XA 5199 


Gear, magneto drive 












K-A-524 


1 


3/4# 


1.15 


66 


XA 5200 


Washer, thrust - K-A- 












629-1 


1 


24 pcs. 1# 


.20 


66 


XA 5201 


Gasket, governor housing 












K-A-659 


1 


XX 


.05 


66 


XA 5202 


Housing, governor 












K-D-1301 


1 


2# 


1.50 


66 
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XA 5203 


Plug, governor housing 












K-D-1307 


1 


XX 


to 

o 

• 

o= 


66 


XA 5204 


Nut, hex. - galv. l/4” 












NC - K-B-936 


1 


161 pcs . 1# 


.03 


66 


XA 5205 


Screw, set l/4 n x3/4” 










sq. hd. - K-X -60-10 


1 


99 pcs. 1# 


.05 


66 


XA 5206 


Shaft, magneto drive (in- 












eludes hub ?■: pin) 
K-A-l-630 


1 


1-1/4# 


3.05 


66 


XA 5207 


Pin, fly weight - 












K-A-639 


2 


40 pcs . 1# 


.03 


66 


XA 5208 


Pin, cotter l/l6 ,, x^ tl 












K-X-36-1 


14 


XX 


.03 


66 


XA 5209 


Spring, governor - 




57 pcs. 1# 








K-A-646 


2 


.10 


66 


XA 5210 


Key, Woodruff #6 - K-X- 










44-1 


1 


XX 


.03 


66 


XA 5211 


Stud, sliding sleeve 












K-A-638 


2 


119 pcs. 1# 


.03 


66 


XA 5212 


Bearing, s liding sleeve- 




8 pc s . 1# 








assembly - K-A-l-642 


1 


1.05 


66 


XA 5213 


Key, Woodruff #3 - 












K-X -43-1- 


2 


XX 


.03 




XA 5214 


Weight, governor lever 




3/4# 








K-A-837 


1 


.25 


66 


XA 5215 


Nut, hex. - brass #8 NC 












K-X-72-2 


1 


XX 


.03 


66 


XA 5216 


Screw, rd . hd. #8 x 1" 












NC - K-X-51-3 


1 


40 pcs. 1 # 


.03 


66 


XA 5217 


Ring, lock - K-A-654 


1 


XX 


.05 


66 


XA 5218 


Pin, link - K-A-851 


2 


69 pcs . 1# 


.03 


66 


XA 5219 


Weight, governor fly 




6 pcs. 1# 








K-A-635 


2 


.25 


66 


XA 5220 


Pork, governor with lever 




5/8# 








assembly K-D-1312-1 


1 


2.00 


66 


XA 5221 


Nut - K-A-861 


2 


XX 


.03 


66 


XA 5222 


Joint, ball - K-A-774 


1 


18 pcs. 1 # 


.20 


66 


XA 5223 


Rod, ball joint - K-D- 










1308 


1 


20 pc So 1# 


.15 


66 


XA 5224 


Pin, governor link 




64 pcs. 1# 








K-A-640 


2 


to 

o 

• 


66 


XA 5225 


Washer, link plate K-A- 










645 


4 


XX 


.03 


66 


XA 5226 


Plate, link - K-A-664 


8 


105 pcs. 1# 


.03 


66 


XA 5227 


Sleave, sliding - 










K-A-641 


1 


5 pc s . 1# 


.70 


66 


XA 5226 


Bearing, ball - ND-3202 


1 


10 pcs . 1# 


1.15 


66 


XA 5229 


Gasket, governor housing 












cover - K-D-1306 


1 


XX 


.03 


66 


XA 5230 


Cover, governor housing 




i-i/e# 








T-D-1302 


1 


1.00 


66 


XA 5231 


Coupling, magneto - fe- 












male - K-A-C69 


1 


5 pcs. 1# 


.75 


66 


XA 5232 


Pumo , fuel ass embl y 












AC-1521799 


1 


2-1/8# 


2.95 


68 


XA 5233 


Valve - AC -855003 


O 


27 pcs. 1# 


.03 


6 8 


XA 5234 


Sprinr, valve - AC-856270 


o 


XX 


.05 


68 
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XA 5235 


Screw, fill. hd. #10 x 












5/8" NP - K-X-15-1 


6 


180 pcs. 1# 


$ .03 


68 


XA 5236 


Plug, valve - AC -855135 


2 


XX 


.20 


68 


XA 5237 


Cover, valve seat - 












assembly - AC-1523358 


1 


5/8# 


1.30 


68 


XA 5238 


Nut, hex. - brass l/4" 












NF - K-X-76-1 


9 


188 pcs. 1# 


.03 




XA 5239 


Washer, diaphragm align- 












ment - AC -85502 9 


1 


151 pcs. 1# 


.05 


68 


XA 5240 


Line, fuel - K-D-3710 


1 


7 pcs. 1# 


.20 


68 


XA 5241 


Protector, diaph. -upper 












AC-1521194 


1 


32 pcs. 1# 


.25 


68 


XA 5242 


Diaphragm - AC -855035 


1 


65 pCs. 1# 


.25 


68 


XA 5243 


Protector, diaph.- 












lower - AC -855078 


1 


46 pcs . 1# 


.25 


68 


XA 5244 


Lever, priming - 












AC -1522280 


1 


27 pcs. 1# 


.35 


68 


XA 5245 


Body, fuel pump 












AC -856 122 


1 


5/8# 


2.50 


68 


XA 5246 


Gasket, bottom cover 












AC -855229 


1 


XX 


.03 


68 


XA 5247 


Cover, bottom -AC -855228 


1 


8 pcs • 1# 


1.50 


68 


XA 5248 


Screw, fill. hd. #10 x 












3/8* NF - K-X-15-3 


3 


XX 


.03 


68 


XA 5249 


Spring, rocker arm 












AC -855253 


2 


130 pcs. 1# 


.05 


68 


XA 5250 


Cap, spring - AC -855532 


2 


XX 


.10 


68 


XA 5251 


Gasket, fuel pump - 












K-D-3713 


1 


XX 


.05 


68 


XA 5252 


Screw, hex. cap 5/16" x 












1/2" NC - K-X-6-1 


6 


47 pcs. 1# 


.03 




XA 5253 


Link - AC -855374 


2 


44 pcs. 1# 


.25 


68 


XA 5254 


Gasket, valve plug - 












AC-855136 


2 


XX 


.03 


68 


XA 5255 


Screen - AC -854009 


1 


XX 


.10 


68 


XA 5256 


Gasket, bowl - AC-854003 


1 


XX 


.03 


68 


XA 5257 


Bowl, glass - AC -1522092 


1 


6 pc s . 1# 


.15 


68 


XA 5258 


Seat, bowl - AC -854005 


1 


140 pcs. 1# 


.10 


68 


XA 5259 


Bail, with screw 












AC -1522090 


1 


15 pcs. 1# 


.20 


68 


XA 5260 


Nut, bail - thumb 












AC-855763 


1 


49 pc 8. 1# 


.10 


68 


XA 5261 


Gasket, pull rod 












AC -855012 


1 


XX 


.03 


68 


XA 5262 


Rod, pull - AC-855250 


1 


21 pcs. 1# 


.25 


68 


XA 5263 


Pin, link - AC-855016 


2 


XX 


.05 


68 


XA 5264 


Clip, link pin - AC- 












855017 


4 


XX 


.05 


68 


XA 5265 


Pin, rocker arm - AC- 












1521289 


1 


45 pcs . 1# 


.05 


68 


XA 5266 


Washer, rocker arm 












AC-1521269 


2 


XX 


.03 


68 


XA 5267 


Arm, rocker - AC-1521986 


1 


6 pcs. 1# 


1.85 


68 


XA 5268 


Blade, fan - SC-B-1954 


1 


1# 


1.15 


69 


XA 5269 


Gasket, fan hub - 












K-D-783 


1 


XX 


.10 


69 


XA 5270 


Washer, lock 3/8" shake - 












proof - K-X-22-8 


2 


XX 


.03 


69 
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XA 5271 


Retainer, shaft spring 












SC -C -24 95 


1 


76 pcs. 1# 


$ .30 


69 


XA 5272 


Spring, shaft cone ad j . 












SC-C-2498 


1 


38 pcs. 1# 


.15 


69 


XA 5273 


Washer, shaft cone clamp 












SC -C -2496 


1 


121 pcs. 1 # 


.15 


69 


XA 5274 


Bearing, fan shaft 












SC -C -28 14 


1 


16 pc s . 1# 


2.65 


69 


XA 5275 


Hub, fan - SC -C -19147 


1 


4 pcs . 1# 


2.50 


69 


XA 5276 


Bearing, fan shaft 












SC-C-2815 


1 


7 pcs . 1# 


2.65 


69 


XA 5277 


Washer, felt retainer 












SC -C -2493 


1 


44 pcs . 1# 


.15 


69 


XA 5278 


Gasket, felt retainer 












SC -C -3837 


1 


XX 


.10 


69 


XA 5279 


Washer, felt - SC-C-2494 


1 


XX 


.15 


69 


XA 5280 


Retainer, fan hub felt 












SC -C -24 92 


1 


26 pcs. 1# 


.40 


69 


XA 5281 


Spindle, fan - SC -C -19148 


1 


XX 


2.40 


69 


XA 5282 


Washer, fan shaft 












SC -C -3793 


1 


12 pcs. 1# 


.20 


69 


XA 5283 


Washer, fan shaft nut 












SC -C -1263 


1 


48 pcs. 1# 


.05 


69 


XA 5284 


Nut, hex. 5/8" N.P. 












K-X-85-2 


1 


21 pcs. 1# 


.03 


69 


XA 5285 


Oiler, fan - SC-C-8650 


1 


24 pcs. 1# 


.15 


69 


XA 5286 


Pan, assembly (Old Style) 












K-5425 


1 


4 lbs. 


7.15 


69 


XA 5287 


Pan, assembly - K-7004 


1 


4-3/8 lbs. 


7.15 


69 


XA 5288 


Blade, fan - SC -P -4801 


1 


1-1/8 lbs. 


2. 40 


69 


XA 5289 


Ring, fan bearing snap 












SC -C -114071 


2 


40 pcs. 1# 


.10 


69 


XA 5290 


Bearing, fan - SC-C- 












1140692 


2 


9 pc s . 1# 


2.65 


69 


XA 5291 


Hub, fan - SC-B-114067 


1 


2-1/4# 


1.45 


69 


XA 5292 


Spacer, fan bearing 












SC-C-114070 


1 


19 pcs . 1# 


.25 


69 


XA 5293 


Shaft, fan - SC -C -114068 


1 


3 pcs. 1# 


1.65 


69 


XA 5294 


Screw, assembly - Z-T-l- 












S10-7 


2 


181 pcs. 1# 


.05 


70 


XA 5295 


Washer, screw assem. 












lock - Z-T-ll-10 


2 


XX 


.03 


70 


XA 5296 


Washer, lower plug 












Z-T-56-23 


4 


XX 


.05 


70 


XA 5297 


Screen, filter - assembly 












Z-C -140 -24 


1 


62 pcs. 1# 


.30 


70 


XA 5298 


Seat, fuel valve, assembly 












Z-C -8 1-26 


1 


29 pcs. 1# 


.75 


70 


XA 5299 


Gasket, cover- Z-C-144-10 


1 


XX 


.05 


70 


XA 5300 


Body, carburetor assembly 












Z-B-21A 


1 


1-1/4# 


7.50 


70 


XA 5301 


Plug, overflow - K-D- 












3654 


1 


73 pcs . 1# 


.25 


70 


XA 5302 


Plug, lower - Z-C -138-23 


2 


XX 


.35 


70 


XA 5303 


Cover, carburetor - 












assembly - Z-C -6-14 


1 


5 pcs. 1# 


3.15 


70 
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XA 5304 


Float - assembly 












Z-C-85-8 


1 


44 pcs. 1# 


$ .65 


70 


XA 5305 


Axle, float - Z-C -120-4 


1 


XX 


.10 


70 


XA 5306 


Lever, throttle - K-A- 












832 


1 


56 pcs. 1# 


.78 


70 


XA 5307 


Pin, throttle lever 












K-A-1573 


1 


XX 


.10 


70 


XA 5308 


Shaft, throttle - K-A-1566 


1 


4 1 pc s . 1# 


.55 


70 


XA 5309 


Shaft, butterfly arm 












Z-C -29-494 


1 


22 pcs. 1# 


1.40 


70 


XA 5310 


Screw, butterfly retainer 












Z-C -136-1 


2 


XX 


.05 


70 


XA 5311 


Valve, butterfly Z-C-21-8 


1 


68 pcs . 1# 


1.20 


70 


XA 5312 


Washer, carburetor jet 












Z-T-56-24 


2 


XX 


.05 


70 


XA 5313 


Jet, compensating #11 












Z-C -52-3 


1 


XX 


.55 


70 


XA 5314 


Jet, main #8 - Z-C-52-24 


1 


200 pcs. 1# 


.60 


70 


XA 5315 


Carburetor - complete 












Z-0-10042 


1 


1-5/8# 


12.50 


70 


XA 5316 


Washer, rotor felt ret. 












AH -WA- 5245 


1 


175 pcs. 1# 


.05 


70 


XA 5317 


Plate, name - type 












AB-NP-521 


1 


105 pcs. 1# 


.10 


71 


XA 5318 


Coil, high tension AB- 












CL-5238 


1 


1# 


5.15 


71 


XA 5319 


Clip, coil cable term. 












AB-EC-5224 


1 


XX 


.05 


71 


XA 5320 


Housing, magneto 












AB-HG-5216 


1 


4-1/2# 


8.29 


71 


XA 5321 


Washer, ventilator cover 












AR-WA-5281 


1 


140 pcs. 1# 


.05 


71 


XA 5322 


Gasket, ventilator cover 












AR-GA-5215 


1 


XX 


.05 


71 


XA 532, r 


Cover, ventilator - 












AB-CV-52126 


1 


25 pcs. 1# 


.15 


71 


XA 5324 


Plate, name - venti- 












lator cover - AB-NP- 












5222 


1 


123 pcs. 1# 


.10 


71 


XA 5325 


Coupling, magneto male 












K-A -670 


1 


5 pc s . 1# 


.75 


71 


XA 5326 


Washer, lock - AB-WA- 












6-3-CA 


2 


XX 


.05 


71 


XA 5327 


Screw, vent cover 












AB-SC-37-G-CA 


2 


XX 


.05 


71 


XA 5328 


Screw, magneto coil lock 












AB -SC -1060 


2 


100 pcs. 1# 


.05 


71 


XA 5329 


Cable, coil - specify 












length - AB-KL-100G57 


1 


151 pcs. 1# 


.05 


71 


XA 5330 


Clip, terminal - AB-EC- 












1012 


1 


XX 


.05 


71 


XA 5331 


Bearing, ball 












AB-BR-60226 


2 


13 pcs. 1# 


1.55 


71 


XA 5332 


Washer, bearing spacing 












AR-WA-1034 


2 


130 pcs. 1# 


.05 


71 


XA 5333 


Shim, bearing .0126 












AB — WA -6 1 


+ 


XX 


.05 


71 



txOver 200 Per. per Lb c -t-As required ^Price per 100 Pea. 
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XA 5334 


Shin, bearing .0071 












AB-WA-106 


+ 


XX 


0 .05 


71 


XA 5335 


Shim, bearing .0040 












AB-WA-107 


+ 


XX 


.05 


71 


XA 5336 


Shim, bearing .0197 












AB-WA -1009 


+ 


XX 


.05 


71 


XA 5337 


Washer, rotor felt 












AB-WA-81751 


3 


XX 


.05 


71 


XA 5338 


Bracket, interrupter as- 












sembly - AB-BK-5259 


1 


3 pcs. Iff 


1.30 


71 


XA 5339 


Strip, packing ball bear- 












ing - AB-IS-504 


2 


XX 


.05 


71 


XA 5340 


Plate, locking - AB-PL- 












52125 


2 


XX 


.05 


71 


XA 5341 


Washer , interrupter 












lever stud - AB-WA-1012 


1 


XX 


.05 


71 


XA 5342 


Washer, interruoter brkt . 












lock - AB-WA -2 1-5 


2 


XX 


.05 


71 


XA 5343 


Pin, interrupter lever 












stud - AB-PN-1007 


1 


XX 


.05 


71 


XA 5344 


Screw, interrupter brack- 












et - AB-SC-41-8-CA 


2 


XX 


.05 


71 


XA 5345 


Bracket, contact - with 












point - AB-BK-566 


1 


52 pcs. Iff 


.85 


71 


XA 5346 


Washer, contact brkt. 












lock - AB-WA-21-4 


2 


XX 


.05 


71 


XA 5347 


Screw, contact brkt. 












AB-SC-39-5-CA 


3 


XX 


.05 


71 


XA 5348 


Bushing, cable - IC-150595 


1 


72 pcs. 1# 


.10 


71 


XA 5349 


Wick, cam oiler AB-WK-5231 


1 


XX 


.05 


71 


XA 5350 


Screw, name plate 












AB-SC-121-4CA 


2 


XX 


.05 


71 


XA 5351 


Rotor, magneto AB-RT-52105 


1 


1-3/8# 


11.75 


71 


XA 5352 


Plate, distributor 












AB-DP-52254 


1 


5/8# 


3.50 


71 


XA 5353 


Washer, distr. gear 












spacing AB-WA-528 


1 


XX 


.05 


71 


XA5354 


Washer, lock - AB-WA-288 


5 


XX 


.05 


71 


XA 5355 


Gear, distributor 












AB-GE-5282 


1 


9 pcs. Iff 


2.40 


71 


XA 5356 


Screw, magneto grd. 












AB-SC-24-4CA 


1 


XX 


.05 


71 


XA 5357 


Brush, carbon spring 












AB-BR-529 


1 


XX 


.20 


71 


XA 5358 


Gear, rotor AB-GE-5238 


1 


6 pcs. Iff 


.85 


71 


XA 5359 


Ring, shaft spring 












A3-SP-1021 


1 


XX 


.05 


71 


XA 5360 


Gasket, distributor 












plate - AB-GA-524 


1 


137 pcs. Iff 


.10 


71 


XA 5361 


Screw, distr. olate 












AE-SC-1037-CA 


4 


S4 pcs. 1# 


.05 


71 


XA 5362 


Washer, fastening screw 












AB-WA -93922 


4 


XX 


.05 


71 


XA 5363 


Washer, sealing AB-WA -5280 


4 


XX 


.05 


71 


XA 5364 


'liople, rubber insul. 












A3-IS-62927 


4 


126 pcs. Iff 


.05 


71 
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XA 5365 


Cable, magneto #1 












K-D-3011-1 


1 


13 pcs. 1# 


$ .20 


71 


XA 5366 


Cable, magneto #2 












K-D-3011-2 


1 


13 pcs. 1# 


.20 


71 


XA 5367 


Cable, magneto #3 












K-D-3011-3 


1 


16 pcs. 1# 


.20 


71 


XA 5368 


Cable, magneto #4 












K-D-3011-4 


1 


13 pcs. 1# 


.20 


71 


XA 5369 


Washer, rotor gear 












spacing - AB-WA-1070 


1 


XX 


.05 


71 


XA 5370 


Shaft, rotor gear 












AB-SD-5249 


1 


48 pcs . 1# 


.10 


71 


XA 5371 


Ring, shaft spring 












AB-SP-5254 


1 


XX 


.05 


71 


XA 5372 


Condenser - AB-CW-5232 


1 


23 pc s . 1# 


.70 


71 


XA 5373 


Bracket, wick ret. 












AB-BK-5283 


1 


XX 


.10 


71 


XA 5374 


Washer, lock - AB-WA-5-4 


1 


XX 


.05 


71 


XA 5375 


Washer, fastening screw 












lock - AB-WA-6-3-CA 


1 


XX 


.05 


71 


XA 5376 


Screw, conducting lead 












AB-SC-37-5-CA 


1 


XX 


.05 


71 


XA 5377 


Lever, interrupter 












AB-LE-5236 


1 


86 pcs. 1# 


.60 


71 


XA 5378 


Magneto - assembly (less 












XA-5325) K-D-3001 


1 


8-1/4# 


35.00 


71 


XA 5379 


Bushing, conduit K-C-1217 


3 


32 pcs. 1# 


.03 


74 


XA 5380 


Lead - K-5959 


1 


74 pcs. 1# 


.10 


74 


XA 5381 


Nut, bushing lock 












K-C-1218 


3 


114 pcs. 1# 


.03 


74 


XA 5382 


Nut, hex. #10 NF 












K-X-70-3 


3 


XX 


.03 


74 


XA 5383 


Washer, flat l/4"K-D-1509 


10 


XX 


.03 




XA 5384 


Bushing, insulating 












K-E-1237 


2 


33 pcs. 1# 


.15 


74 


XA 5385 


Bracket, coil support 












K-E-1236 


2 


42 pcs. 1# 


.25 


74 


XA 5386 


Coil, resistance K-E-1234 


1 


3 pc s . 1# 


.15 


74 


XA 5387 


Screws, rd. hd. mach. 












#6x7 NC - K-X-4916 


1 


46 pcs. 1# 


.03 


74 


XA 5388 


Nut, hex. #8 NC K-X-72-4 


4 


XX 


.03 


74 


XA 5389 


Washer, flat 3/8" O.D. 












5/32" I.D. - K-X-25-9 


T 

yj 


XX 


.03 


74 


XA 5390 


Screw, rd.hd. mach. #8 x 












5/8" NC - K-X-51-9 


2 


XX 


.03 


74 


XA 5391 


Clip, adjustable - 












K-E-1235 


1 


80 pcs. 1# 


.20 


74 


XA 5392 


Nut, hex. #6 NC K-X-71-2 


1 


XX 


.03 


74 


XA 5393 


Coil, resis. assembly 












K-E-1233 


1 


4 pc s . 1# 


1.75 


74 


XA 5394 


Ring, lock - K-1515-11 


1 


XX 


.05 


74 


XA 5395 


Plate, instruction 












K-151508 


1 


XX 


.30 


74 


XA 5396 


Nut, lock - K-151523 


1 


XX 


.10 


74 


<A 5397 


Switch, manual (includes 












XA-5405 ) E1206 












K-C-1200-1 


1 


0 


5.90 


74 
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+As required -M-Price oer 100 Pcs. 

. ,, □ i n d i Tro m 



UNIVERSITY OF CALIFORNIA 



PARTS SECTION 



KOHLER— 91 



Part 

No. 


Name and Description 
of Part 


Qty. 


Appr ox . 
We ight 


Price 

Each 


Page 

No. 


XA 5398 


Screw, rd.hd.mach. #10x 












11/16" NC K-X-50-31 


2 


164 pcs. 1# 


$ .03 


74 


XA 5399 


Washer, lock shake proof 












K-X-22-9 


2 


XX 


.03 


74 


XA 5400 


Screw, rd. hd. roach. 












#10x3/8" NF K-X-50-2 


1 


XX 


.03 


74 


XA 5401 


Condenser - K-AC-1539 


1 


12 pcs . 1# 


.50 


74 


XA 5402 


Fuse - 25 ampere 












K-A-804 


2 


17 pcs. 1# 


.10 


74 


XA 5403 


Switch, snap - K-151510-2 


1 


20 pcs . 1# 


1.00 


74 


XA 5404 


Wire, magneto ground 












K-E-816 


1 


36 pc s . 1# 


.10 


74 


XA 5405 


Switch, knife - complete 












K-E-1206 


1 


1-1/8# 


2.25 


74 


XA 5406 


Switch, manual - assembly 












K-E-1200 


1 


6-1/8 lbs. 


7.75 


74 


XA 5407 


Bushing, insulating 












K-D-1511 


1 


60 pcs. 1# 


.10 


72 


XA 5408 


Plate, brush support 












K-D-1502 


1 


2# 


1.10 


72 


XA 5409 


Screw, fill. hd. 5/16" x 












1" NC - K-X-53-3 


1 


40 pcs. 1# 


.03 


72 


XA 5410 


Screw, hex. cap 3/8" x 












1-5/8" NC - K-X-7-4 


4 


16 pcs. 1# 


.03 


72 


XA 5411 


Bracket, armature support 












K-D-716 


1 


14# 


6.30 


72 


XA 5412 


Gasket, generator ball 












bearing - K-B-903 


1 


XX 


.03 


72 


XA 5413 


Cover, generator - 












K-D-730 


1 


2-1/2# 


1.60 


72 


XA 5414 


Screws, flll.hd. 












1/4" x 1/2" NC K-X-52-1 


4 


96 pcs. 1 # 


.05 


72 


XA 5415 


Washer, insulating - 












K-D-1508 


8 


188 pcs. 1# 


.05 


72 


XA 5416 


Bushing, insulating 












K-D-1507 


4 


XX 


.05 


72 


XA 5417 


Pole, Field - assembly 












K-D-l-722 


4 


3-1/4# 


1.35 


72 


XA 5418 


Insulator, lead - K-D-234 


1 


XX 


.02 


72 


XA 5419 


Lead, negative - K-D-975 


1 


6 pcs. 1# 


.25 


72 


XA 5420 


Lead, shunt field - 












K-D-960 


1 


39 pcs. 1# 


.03 


72 


XA 5421 


Lead, series field - 












K-E-958 


1 


19 pcs. 1# 


.30 


72 


XA 5422 


Coil, field - lower left 












K-E-766 


1 


4-1/4# 


4.55 


72 


XA 5423 


Coil, field - upper left 












K-E-767-1 


1 


4-1/4# 


4.55 


72 


XA 5424 


Coil, field - lower right 












K-E-765 


1 


4-1/4# 


4.55 


72 


XA 5425 


Coil, field - upper right 












K-E -764-1 


1 


4-1/4# 


4.55 


72 


XA 5426 


Lead, brush - K-D-1130 


1 


20 pcs. 1# 


.05 


72 


XA 5427 


Coil, field assembly 












K-E -1-723 


1 


17-1/8# 


18.20 


72 


XA 5428 


Studs, brush holder 












K-D-1505 


4 


11 pcs. 1# 


.10 


72 
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XA 5429 


Arm, brush holder 












K-D-947-2 


4 


18 pcs. 1# 


to 

0 


72 


XA 5430 


Body, brush holder 












K-D-946-3 


4 


6 pcs. 1# 


.30 


72 


XA 5431 


Spring, brush holder 




100 pcs. 1# 








K-D-948 


4 


.05 


72 


XA 5432 


Screw, set - brass 5/l6"x 










5/8" NC - K-D-950 


4 


92 pcs. 1# 


to 

0 

• 


72 


XA 5433 


Pin, brush holder - 












K-D-949 


4 


105 pcs. 1# 


.03 


72 


XA 5434 


Nut, hex. brass 5/16" 










NC - K-D-951 


4 


XX 


.03 


72 


XA 5435 


Holder, generator brush 




8 pcs . 1# 








K-D-741-2 


4 


.55 


72 


XA 5436 


Bracket, switch support 




7/8# 








L.H. - K-D-980 


1 


.30 


72 


XA 5437 


Bracket, switch support 




7/8# 








R.H. - K-D-979 


1 


.30 


72 


XA 5438 


Nut, hex. 3/8" NC 












K-X-83-2 


2 


34 pcs . 1# 


.03 




XA 5439 


Frame, generator - 












K-D-714 


1 


68# 


10.05 


72 


XA 5440 


Bushing, rubber 




63 pcs. 1# 








K-D-229 


1 


.10 


72 


XA 5441 


Screw, hex. cap 3/B"x 








~ 


l-l/4" NC - K-X-7-2 


8 


19 pcs. 1# 


.03 


72 


XA 5442 


Screen, generator frame 




10 pcs. 1# 








K-D-860 


2 


.15 


72 


XA 5443 


Screw, hex. cap 3/8" x 










2-l/2" NC - K-X-7-5 


8 


11 pcs. 1# 


.03 


72 


XA 5444 


Armature - K-D-768 


1 


56# 


30.00 


72 


XA 5445 


Brush, genera tor - K-D-742 


4 


29 pcs. 1# 


.35 


72 


XA 5446 


Pin, starting crank spring 












K-C-1204 


1 


64 pc s . 1# 


.03 


75 


XA 5447 


Guide, starting crank 










K-C-1202 


1 


4 pcs. 1# 


.10 


75 


XA 5448 


Crank, starting K-C-593 


1 


2 lbs. 


.90 


75 


XA 5449 


Pin, starting crank 












K-A-596 


1 


35 pcs. 1# 


.03 


75 


XA 5450 


Support, starting crank 




7/8# 








K-C-1201 


1 


.35 


75 


XA 5451 


Spring, starting crank 












K-C-1209 


1 


42 pcs . 1# 


.03 


75 


XA 5452 


Crank, starting - as- 




3-5/8# 








sembly - K-C-l-593 


1 


1.55 


75 


XA 5453 


Gauge, valve feeler .006 












K-B-l-913 


1 


133 pcs. 1 ff 


.03 


76 


XA 5454 


Gauge, point setting 












AB-GG-552 


1 


XX 


.05 


76 


XA 5455 


Bag, tool - K-B-915 


1 


XX 


.10 


76 


XA 5456 


Wrench, spark plug (1 x 




5/8# 








1-1/8" hex.) K-D-831 


1 


.30 


76 


XA 5457 


Elbow, compression -como. 












( 1/8" I. P. 1/4" tub-* 
ing) K-A-822 


1 


20 pcs . 1# 


.15 


76 


XA 5458 


Nipule, pipe 1-1/4" x 4" 




2 - 3 / 4 # 








f.P. - K-A-48 


1 


.25 


76 



xxOver 200 Pcs. per Lb. +As required ttPrjl^e ^per 100 Pcs. 
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XA 5459 


Kit, tool - K-D-965 


1 


5-1/4# 


$ .90 


76 


XA 5460 


Plant, light - Type E 












110 volts, 1500 Watts 


1 


475# 


421.00 


77 


XA 5461 


Nipple, 1-J" x 3” 


1 


2 pcs . 1# 


.13 


77 


XA 5462 


Elbow, l^ w x 90° 


1 


1# 


.40 


77 


XA 5463 


Pipe, l-|-"x26" -thread one 












end 


1 


5# 


1.15 


77 


XA 5464 


Nipple, 3/8 n x 2" 


1 


10 pcs. 1# 


.05 


77 


XA 5465 


Bushing, reducer - 3/4" x 












3/8" W. I. 


1 


10 pcs. 1# 


.07 


77 


XA 5466 


Elbow, 3/8" x 45° - W.I. 


1 


7 pcs . 1# 


.14 


77 


XA 5467 


Nipple, 3/3" x 7" 


1 


3 pcs . 1# 


.11 


77 


XA 5468 


Elbow, 3/8" x 90° -W.I. 


1 


6 pcs . 1# 


.14 


77 


XA 5469 


Plug, pipe - 3/8" 


1 


20 pcs . 1# 


.04 


77 


XA 5470 


Nut, hexagon - l/2" N.C. 


4 


14 pcs. 1# 


.02 


77 


XA 5471 


Washer, lock - l/2" 


4 


80 pcs. 1# 


.60* 


77 


XA 5472 


Door, house - 22SM162 


2 


10# 


3.25 


77 


XA 5473 


House, light plant 












211UA16 


1 


103# 


45.00 


77 


XA 5474 


Bolt, machine - 3/8" x 1" 












N.C. 


4 


19 pcs . 1# 


.03 


77 


XA 5475 


Strip, mounting - 












4225A739 


2 


2 pcs . 1# 


.55 


77 


XA 5476 


Bolt, machine - l/2" "x 












3f" N.C. 


4 


4 pc 3 . 1# 


.05 


77 


XA 5477 


Pan, oil assembly less 












XA5173 & XA5180 












K -A -2 -5 03 


1 


54# 


17.75 
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XA 5478 


Piston, semi-finished 










K-D-508-1 


- 


3/4# 


$1.05 


XA 5479 


Pin, piston - .003 










oversize - K-A-510-3 


- 


11 pcs. 1# 


.15 


XA 5480 


Pin, piston-. 005 over- 










size - K-A-510-5 


- 


11 pcs.l# 


.15 


XA 5481 


Pin, piston-. 010 over- 










size - K-A-510-10 


- 


11 pcs.l# 


.15 


XA 5482 


Ring, comp. - .005 










oversize - K-A-826 -5 


- 


XX 


.15 


XA 5483 


Ring, comp. - .010 










oversize - K-A-826-10 


- 


XX 


.15 


XA 5484 


Ring, comp. - .020 










oversize - K-A-826-20 


- 


XX 


.15 


XA 5485 


Ring, comp. - .030 










oversize - K-A-826 -30 


- 


XX 


.15 


XA 5486 


Ring, oil - .005 










oversize - K-D-2448-5 


- 


XX 


.20 


XA 5487 


Ring, oil - .010 










oversize - K-D-2448-10 


- 


XX 


.20 


XA 5488 


Ring, oil - .020 










oversize - K-D-2448- 










20 


- 


XX 


i .20 


XA 5489 


Ring, oil - .030 over- 










size - K-D-2448-30 




XX 


.20 



xxOver 200 Pcs. per Lb. 
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